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 Preface   
 

AgResults is a $118 million multi-lateral initiative promoting the development and 
dissemination of high-impact agricultural innovations for global food security, health, and 
nutrition through the design and implementation of pull mechanism pilots. It is funded by the 
governments of Australia, Canada, the United Kingdom, and the United States, and by 
the Bill & Melinda Gates Foundation, and managed through a Financial Intermediary Fund 
operated by the World Bank. By using pull mechanisms, AgResults goes beyond traditional 
aid measures to promote the adoption of innovative technologies with high-yield 
development impact. AgResults provides economic incentives to private sector actors to 
develop and ensure the uptake of innovative technologies with the potential for high 
development impact. It helps overcome market failures impeding the establishment of 
sustainable commercial markets for such technologies, or goods produced by means of 
them. It thereby achieves substantial and sustained development impacts, including 
improved food security and food safety, increased smallholder incomes, and better health 
and nutrition. AgResults calls upon the ingenuity and drive of the private sector to identify 
and execute the most effective and efficient strategies to achieve development outcomes. 

The AgResults program team comprises a Steering Committee, a Secretariat, a Trustee, 
country-specific pilot managers, and an External Evaluator. The Steering Committee 
oversees the implementation of AgResults and is composed of the five donor agencies and 
the Trustee. The Steering Committee is responsible for strategic oversight of the initiative, 
including endorsement of key management decisions, approval of concepts and business 
plans for proposed pilots, and monitoring of pilots and the initiative as a whole. The 
Secretariat is responsible for implementation of the initiative and reports to the Steering 
Committee. In order to fulfil its role effectively, the Secretariat maintains a close working 
relationship with the Trustee and External Evaluator. Core functions include appointing and 
managing pilot implementation and verification agents, developing and sourcing new pilots, 
and communicating results. As Trustee for AgResults, the World Bank provides an agreed 
set of financial intermediary services that include receiving, holding, and investing funds, and 
transferring them to recipients or other agencies for implementation as directed by the 
Secretariat on behalf of the Steering Committee.  

The Steering Committee appointed Abt Associates Inc. to serve as External Evaluator for the 
AgResults pilots. Abt’s role is to use rigorous scientific tools to determine if the pull 
mechanisms achieve their objectives—to measure whether they produce private sector 
behaviours and social outcomes different from, and better than, what would have happened 
in the absence of the AgResults initiative. In our role as the External Evaluator, Abt defines 
the overall evaluation framework for the AgResults initiative and an impact analysis strategy 
for each pilot. Our role will be vital to the AgResults learning agenda of understanding the 
potential of private sector involvement in the development and spread of agricultural 
innovation.  

This report presents the findings from the baseline survey that Abt conducted to evaluate the 
Zambia biofortified maize pilot. The Abt Zambia team is headed by Dr James Shyne, who 
has worked closely with Dr Tulika Narayan on overall research direction and adherence to 
the theoretical framework for the evaluation. Dr Denise Mainville, of Denise Mainville 
Consulting, is the Qualitative Lead and coordinates the work of Qualitative Methods 
Specialist Dr Abigail Conrad and Agribusiness Expert Kelvin Mulungu. Dr Judy Geyer and Dr 
Stephen Bell provide quality assurance on quantitative aspects of the evaluation, and Dr 
Melanie Wasserman on qualitative aspects. Dr William Masters of Tufts University served as 
independent reviewer of an earlier draft of this report. 
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 Executive Summary   

This report presents the findings of baseline research the Abt team conducted in 2014 and 
2015 for the AgResults Vitamin A Maize (VAM) pilot evaluation in Zambia. The VAM pilot 
aims to catalyse the development of a sustainable, smallholder-inclusive, nationwide market 
for VAM primarily through the use of pull mechanisms, which in the Zambian context take 
the form of cash prizes offered to maize millers for meeting certain sales and marketing 
goals for VAM. By spurring the development of a sustainable VAM market, the pilot seeks to 
reduce rates of Vitamin A deficiency (VAD), which research in Zambia indicates afflicts as 
many as 31% of children and 21% of women in some provinces (AgResults Secretariat, 
2015). The evaluation will assess the impact of the pilot on VAM market development and 
smallholder welfare as well as the validity of the pilot theory of change and sustainability and 
cost effectiveness of the AgResults approach in Zambia. 

Evaluation questions and research methods. Exhibit ES-1 presents the evaluation 
questions and the methods we will use to answer them. 

Exhibit ES-1. Evaluation Questions and Methods 

# Evaluation question Evaluation method 

1 What has been the impact of the biofortification 
pilot on private sector involvement in the 
development and uptake of VAM? 

Mixed methods using Structure, Conduct, 
Performance (SCP) conceptual framework and 
data from interviews and small sample surveys; 
results from Evaluation Questions 2–4 

2 What has been the impact of the biofortification 
pilot on smallholders’ uptake of VAM? 

Case comparisons using data on Knowledge, 
Attitudes, and Practice (KAP) from focus group 
discussions, interviews, and small-sample surveys 

3 What has been the impact of the biofortification 
pilot on smallholders’ incomes? 

Case comparisons using data on Knowledge, 
Attitudes, and Practice (KAP) from focus group 
discussions, interviews, and small-sample surveys 

4 What has been the impact of the biofortification 
pilot on poor consumers’ demand for VAM? 

For urban consumers: Quantitative point-of-sale 
surveys at retail outlets for trend analysis of VAM 
purchases and consumption; 

For rural consumers: Case comparisons using 
data on Knowledge, Attitudes, and Practice (KAP) 
from focus group discussions, interviews, and 
small-sample surveys 

5 What evidence exists that the effects of the 
biofortification pilot will be sustainable in the 
medium to long term? 

Combination of SCP, qualitative smallholder 
interviews, and demand analysis 

6 What is the evidence on the scale of any effect 
on private sector investment and uptake, and on 
the cost-effectiveness of the biofortification pilot 
as an approach? 

SCP, with focus on market structure and per-unit 
cost-effectiveness of key outcomes (results 
reported in endline only) 

7 What lessons can be learned about best 
practices in the design and implementation of 
biofortification initiatives? 

Synthesis of results from Evaluation Questions  
1–6;  

Compilation of results from all AgResults pilot 
evaluations 

 

To assess the pilot’s impact on the market for VAM in Zambia (Evaluation Questions 1, 5 
and 6) we employ a mixed methods approach within a Structure, Conduct, Performance 
(SCP) conceptual framework. SCP is a theory-based approach to value chain or commodity 
systems analysis that examines the interplay between the basic conditions of a market (such 
as supply and demand conditions and the institutional environment); individual firms’ 
strategies regarding engagement in the market, which are a response to the firm’s 
perceptions of the basic conditions; the market’s structure, which is an outcome of the 
aggregated effects of individual firm behaviour; and the performance of the market. 
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To gauge the pilot’s effects on smallholder farmers’ awareness and uptake of VAM 
(Evaluation Question 2) and subsequent effects of the pilot on smallholder incomes 
(Evaluation Question 3) we employ case comparisons using data on Knowledge, Attitudes 
and Practices (KAP) from interviews, focus group discussions, and small-sample surveys 
with purposively selected respondents from farming communities we expect to receive 
varying degrees of exposure to the AgResults pilot over time.  

To assess the pilot’s impact on demand for VAM among poor consumers (Evaluation 
Question 4), for urban populations we rely on a structured, quantitative point-of-sale survey 
targeting poor urban consumers in low income neighbourhoods, to estimate maize purchase 
and consumption trends over time. For poor rural populations, including smallholders and 
non-farm consumers, we again employ case comparisons of KAP based on data from semi-
structured interviews, focus group discussions, and small-sample surveys.  

Note that due to confounding nation-wide policy interventions and bias caused by self-
selection of AgResults millers into the pilot, we determined during the evaluation design 
phase that quantitative impact evaluation to estimate and attribute causal effects of the VAM 
pilot would not be feasible. 

Data sources. Our qualitative team gathered data for the SCP and smallholder analysis 
through interviews with key actors in the maize value chain (prospective implementing 
millers for the pilot and other millers; agro-input dealers; seed companies; smallholder, 
medium scale/emergent and commercial farmers; traders; retailers; and rural, non-farming 
residents) across Zambia. The evaluation team also interviewed local and national-level 
government officials, representatives of industry associations, and other experts with 
relevant knowledge of Zambia’s maize market. Overall, the qualitative team conducted 212 
interviews to inform the baseline. We selected respondents purposively, to ensure 
representation by geographic location (Southern, Central, Eastern, and Lusaka provinces); 
gender; scale and market orientation of operations; and exposure to different types of 
interventions (HarvestPlus “push”, AgResults “pull”, and no intervention). 

Our quantitative team gathered data for the urban consumer trend analysis through 
structured interviews with 1,013 shoppers at retail grocery stores in low-income 
neighbourhoods of six Zambian cities, including Lusaka. To minimize selection bias, 
respondents were chosen using an every nth shopper method. 

Baseline findings for evaluation question 1: What is the impact of the AgResults pilot 
on private sector involvement in development and uptake of VAM? The baseline 
findings indicate that the market for VAM is nascent, with its development impeded primarily 
by low awareness of VAM across the value chain. Once made aware of VAM by discussions 
with the evaluation team, a broad array of value chain players, including consumers, became 
interested in engaging in the market. Nonetheless, at baseline there was little activity in the 
market for VAM, and penetration of VAM among farmers and consumers was extremely 
limited.  

Baseline findings for evaluation question 2: What has been AgResults’ impact on 
smallholders’ uptake of VAM? Our baseline results show that some smallholders were 
aware of VAM and were growing it on a small scale, often as a result of HP and Ministry of 
Agriculture and Livestock activities that began in the sampled districts in 2011. As part of the 
launch phase of the pilot, AgResults donated VAM seed to HP to distribute to smallholders. 
A few VAM producers began growing VAM in 2014/15 after receiving VAM seed from 
AgResults. Producers were motivated to adopt VAM because they had positive attitudes 
about it and received free VAM seed from HP and AgResults. Producers typically cultivated 
small, trial plots of VAM. Women were often targeted for VAM uptake through AgResults and 
HP and Ministry of Agriculture and Livestock seed distribution, and women in dual headed 
households more commonly controlled household VAM plots than white maize plots. 
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Producers faced a number of constraints to adopting and growing VAM that limited yields 
and scale of production.  

Baseline findings for evaluation question 3: What has been AgResults’ impact on 
smallholder income? As expected, we found that white maize sales provide an important 
source of income for smallholders. VAM sales could likewise impact smallholder income if 
expanded during the pilot. VAM producers typically had little knowledge about the existing 
VAM market but were optimistic about the future development of the market. In addition, 
while many VAM producers expressed interest in selling VAM in the future, they faced 
competing priorities between offering it for sale and own consumption. Overall, maize 
producers had limited participation in the nascent VAM market.  
 
Baseline findings for evaluation question 4: What has been AgResults’ impact on 
poor consumers’ demand for VAM? We interviewed three groups of poor consumers: 
urban consumers, rural non-farm consumers, and smallholders. We found low baseline 
levels of awareness among the first two groups, though those who had heard of or tried VAM 
were generally receptive to its taste and appreciative of its nutritional qualities. Among VAM-
producing smallholders, most praised its taste and nutritional qualities. Most non-VAM 
producing smallholders we interviewed had not heard of the product. 

Only 13% of urban consumers who responded to the point-of-sale survey reported 
awareness of VAM. Half of those reporting awareness said they had eaten VAM, and three-
quarters of those who had eaten it reported liking it.  

Our interviews with 66 rural non-farm consumers showed that while awareness of VAM (and 
VAD) is relatively low in this segment of the population, there was considerable interest in 
VAM once interviewees were told about VAM and its benefits. Rural non-farm consumers 
with knowledge of VAM reported interest in it for both its nutritional and other qualities (taste, 
texture, time to prepare, etc.). Interestingly, despite interest in consuming VAM on the part of 
many rural non-farm families, there was a strong desire among respondents that VAM be 
priced lower than white maize. 

White maize was the staple food for all of the smallholder households whose representatives 
we interviewed. Most VAM producers interviewed reported consuming VAM when it was 
available and incorporating it into their diets in various ways because of its nutritional 
benefits and its good taste. 

Baseline findings for evaluation question 5: What evidence exists that the effects of 
the AgResults pilot will be sustainable in the medium to long term? Our baseline 
research points to four factors that are likely to be important in determining the medium to 
long term sustainability of the pilot’s impact: 1) the degree to which the pilot catalyses 
private-sector investment in the VAM market; 2) the evolution of demand for VAM among 
mainstream consumers; 3) the extent to which adequate supporting institutions, particularly 
clear and enforceable grades and standards for VAM quality, are developed and 
perpetuated; and 4) the degree to which the development of a market for industrially milled 
VAM facilitates or hinders nutritionally vulnerable consumers’ access to and consumption of 
VAM. We note that even if the pilot does give rise to the first two factors, as our baseline 
findings suggest it might, and even if the third factor were to develop along with a growing 
market in Zambia, it does not necessarily follow that the market for VAM will benefit all 
Zambians or the most nutritionally vulnerable consumers in Zambia. 

Baseline findings for evaluation question 6: What is the evidence on the scale of any 
effect on private sector investment and uptake and on the cost-effectiveness of 
AgResults as an approach? This question is best answered after endline data are 
available to assess the impact and cost-effectiveness of the pilot. 
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Baseline findings for evaluation question 7: What lessons can be learnt about best 
practices in the design and implementation of agricultural pull mechanisms? Baseline 
research affirmed one key observation from the evaluation design phase: that the existence 
of nationwide push interventions in support of VAM by HP and other donors serve to 
confound efforts to attribute to the AgResults pilot changes over time in VAM consumption 
and uptake by poor consumers and smallholders. These non-pilot interventions, as well as 
the anticipated inclusion of VAM seed subsidies as part of the Government of Zambia’s 
Farmer Input Support Programme (FISP), may contribute to lowering VAD rates in Zambia in 
a way that undermines the effectiveness of pull mechanisms or even obviates the need for 
them. 

In addition, the AgResults pilot itself undertook additional (temporary) push interventions 
directly, which were deemed necessary to enable the central pull incentive of the pilot to 
succeed. Our baseline findings suggest that the agricultural pull mechanisms so far have 
relied at least partially on push elements. In Zambia this is because of the large number of 
market constraints limiting the development of the market, and the understandable 
reluctance on the part of donors, implementers and pilot managers to allow unadulterated 
pull mechanisms to succeed or fail on their own.  

Next steps. The evaluation team will continue to monitor pilot implementation and the 
evolving implementation context as part of our ongoing qualitative assessment. We will be 
particularly attuned to adjustments to the pilot design and implementation activities, tracking 
these and proactively considering how they might affect the pilot’s impact. We will also 
monitor the evolution of complementary VAM market interventions in Zambia—for example 
HP’s activities—as well as government involvement in the market for VAM, such as its 
anticipated distribution of VAM seed through the FISP program. We will consider potential 
implications of these activities not only for pilot impact, but also for the challenges or 
opportunities they offer for evaluating and attributing the pilot’s impact and expanding the 
AgResults learning agenda more generally.  

Beginning in the spring of 2018 (barring unanticipated changes to pilot design that might 
necessitate a shift in the evaluation timeline) we will prepare for endline analysis. 
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 1. Overview of the AgResults Biofortified Maize 
pilot in Zambia  

 

This report presents the results of baseline research Abt Associates conducted from January 
2015 through August 2015 as part of our evaluation of the AgResults maize biofortification 
pilot in Zambia. This AgResults pilot aims to foster the development of a sustainable 
nationwide market for a biofortified product—Vitamin A Maize (VAM) 1 primarily through the 
use of pull mechanisms, which in the Zambian context take the form of cash prizes offered to 
maize millers for meeting certain sales and marketing goals for milled VAM. By catalysing 
the development of a sustainable VAM market, the pilot seeks to reduce rates of vitamin A 
deficiency (VAD), which research in Zambia indicates can be as high as 31% in children and 
21% in women in some provinces (AgResults Secretariat, 2015). Maize biofortification is a 
low-cost method to combat VAD, which causes up to 250,000 child deaths triggered by 
blindness annually in Africa. Our evaluation will assess the impact of the pilot on VAM 
market development, and resulting effects on the welfare of smallholder farmers. 

The main objective of this report is to describe the baseline conditions during the months 
immediately preceding the first direct impacts of pilot activities in July and August 2015. We 
describe baseline conditions relating specifically to each of the seven evaluation questions 
as well as the baseline situation of the overall market for VAM, and the key characteristics of 
its associated value chain actors. Specifically, we examine baseline levels of awareness and 
adoption of VAM among maize millers, traders, consumers, and producers—including 
smallholders.  

The following section presents the pilot’s objectives and theory of change and provides an 
overview of the implementation context. Chapter 2 reviews the evaluation questions and 
briefly summarizes the methods we employ to address each question.2 Chapter 3 describes 
the sampling approach and sample characteristics for the baseline quantitative and 
qualitative data gathering activities. Chapter 4 presents baseline findings relevant to each 
evaluation question, and Chapter 5 concludes with a summary of next steps for the 
evaluation. 

1.1 The AgResults Zambia Pilot objectives, approach, and theory of change 

The objective of the AgResults pilot in Zambia is to catalyse the market for VAM by 
providing strategically targeted incentives that will allow one set of key market actors—
industrial maize millers—to overcome sources of market failure that have heretofore 
prevented self-sustaining levels of supply and demand for VAM from developing. By 
increasing the availability of VAM in the market, the pilot is also expected to reach 
nutritionally vulnerable consumers and thereby reduce the incidence and severity of VAD 
nationwide.  

The pilot’s design is predicated on the understanding that demand for VAM is limited by a 
lack of information about VAD and the perception by many Zambians that non-white maize is 
inferior to white maize.3 On the supply side, high costs of demand creation; the low initial 
supply base of VAM; and uncertainty about VAM’s production, processing, and quality 
requirements were understood to increase the costs and perceived risks of entering the 

                                                

1
  VAM, or ProVitamin A enriched maize, is also commonly referred to as PVA maize.  

2
  For more detailed discussion of the AgResults Zambia pilot theory of change, context, and 

evaluation methodology, please refer to Abt Associates (2015). 

3
  Yellow maize in particular is still strongly linked to memories of food relief efforts involving the 

distribution of yellow feed corn to human populations in Zambia, during times of acute hunger. 
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market as a supplier of VAM, thus reducing the willingness of maize value chain actors to 
enter the market at scale. 

The AgResults approach to the VAD problem in Zambia is to motivate industrial maize 
millers to invest in the market.4 Because of millers’ central position in the maize value chain, 
catalysing their investment in the market for VAM at scale is expected to drive development 
of the VAM value chain as a whole. Over its four-year implementation period, the pilot seeks 
to catalyse the sale of 128,000 metric tonnes (MT) of VAM to 560,000 consumers, 40,000 of 
whom are expected to be vulnerable to VAD (Dahlberg, 2012). Farming households in 
Zambia, due to their poverty and relative isolation, are among the country’s VAD-vulnerable 
groups. The pilot approach is predicated on the assumption that sustained uptake of VAM by 
farming households depends upon a viable offtake market to motivate ongoing production of 
VAM. 

Under the pilot, AgResults provides incentives to millers across three stages: (1) an initial 
marketing and sales plan competition for VAM; (2) a per-unit VAM sales subsidy period; and 
(3) a proportional prize competition. Exhibit 1-1 details the threshold, prize structure, and 
timing of each stage. For a more detailed description of the Zambia pilot’s pull mechanism 
design, see Abt Associates (2015). 

Exhibit 1-1.   AgResults Zambia Pilot Pull Mechanism Thresholds, Prize Structure, 
 and Timing 

 Launch Stage Year 1* 

(5/15-4/16) 

Year 2* 

(5/16-4/17) 

Year 3* 

(5/17-4/18) 

Year 4* 

(5/18-4/19) 

Threshold 
for Payout 

Business plan 
approval 

1,000 MT in 
individual sales 

20,000 MT in 
collective sales 

40,000 MT in 
collective sales 

60,000 MT in 
collective sales 

Prize $50,000 grant 
per miller 

$50 per MT sold $750,000 pool, 
awarded 
proportionate to 
sales 

$1,000,000 pool, 
awarded 
proportionate to 
sales 

$750,000 pool, 
awarded 
proportionate to 
sales 

*Deadlines for attaining prize thresholds have since been adjusted due to initial results in Year 1. 

In addition to the AgResults pilot’s pull mechanism approach, there are a number of “push” 
mechanisms at work promoting the adoption and consumption of VAM in Zambia. The 
launch stage includes several secondary interventions intended to alleviate constraints on 
millers’ activity perceived to be outside of their immediate control. These interventions are 
intended to be temporary, and include advance market commitments (AMCs) to seed 
companies and contracts with commercial farmers to produce VAM in the first year. Even 
more significant are VAM promotion activities by HarvestPlus (HP), a research programme 
on “Agriculture for Nutrition and Health” being implemented by the Consultative Group for 
International Agricultural Research (CGIAR), which initially developed VAM as part of its 
staple foods biofortification programme. In addition to developing VAM varieties, HP has led 
early and ongoing efforts to introduce VAM to Zambian farmers and consumers and promote 
its uptake. HP has collaborated with numerous other donor-funded and non-governmental 
organization (NGO) initiatives to promote VAM uptake; collaborating organizations include 
World Vision, the World Food Programme (WFP), and Irish Aid, among others. Rural 
consumers/smallholders have been the primary audience for these activities, though they 
have also targeted urban consumers.5 Interventions include efforts to promote the planting 

                                                

4
  The fact that millers self-select into the program has important implications for our evaluation 

design, as discussed in detail in Abt Associates (2015). 

5
  HP’s 2013 VAM seed distribution and demonstration activities included work in twelve districts of 

Central, Eastern, Lusaka, and Southern Provinces. In 2014-2015 these activities were expanded, 
to reach sixteen districts in the aforementioned provinces as well as Ndola in Copperbelt 
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and consumption of VAM in rural areas, especially at schools and health clinics, through free 
or subsidized distribution of VAM seed, demonstration plots, and educational campaigns. HP 
has also trained agro-dealers countrywide, including in non-intervention areas as a way of 
developing the upstream market. To ensure sufficient supply of VAM for millers in year 1 of 
the pilot, AgResults partnered with HP to procure 50 MT of VAM seed produced by 
Zamseed.6 

The existence of HarvestPlus, WFP, and other donors’ initiatives has important implications 
for the overall design of our evaluation of the AgResults pilot. The existence of these “push” 
activities could confound efforts to attribute changes over time in VAM consumption among 
poor consumers to the effects of the AgResults pilot alone. For a detailed discussion of 
these and other confounding threats to reliable impact measurement at endline and 
implications for the overall research design, see Abt Associates (2015). 

The AgResults Zambia Pilot’s theory of change is the causal logic by which the project’s 
interventions are intended to catalyse investment in the VAM market and uptake of VAM by 
farmers and consumers, ultimately leading to reduced prevalence of VAD in Zambia. Exhibit 
1-2 provides a visual summary of the theory of change.  

Exhibit 1-2.  AgResults Zambia theory of change 

  

The pilot’s incentive structure is designed to induce participating millers (or “implementers”) 
to invest in the VAM market at scale. The nature and specifics of these investments are left 
to the discretion of the millers, but are expected to include developing supply channels and a 
branded VAM product, and creating demand through a marketing and distribution plan for 
the product.  

In Stage 1/Year 0, the pilot was designed to contract large-scale commercial farmers to grow 
VAM, including through advance market commitments (AMCs). This would ensure an 

                                                                                                                                                  

Province. This information was provided by HarvestPlus through email correspondence of 
November 2015. 

6
  For more details see AgResults Secretariat (2015). 
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adequate supply to “anchor” demand, leaving room for the smallholder supply base to 
develop while allowing smallholders to produce VAM for their own consumption or for sale to 
the millers, depending on their situation and preferences. In Stage 2/Year 1, the pilot 
reduces risks faced by millers to mill VAM through the per-unit subsidy on VAM sold. In 
Stage 3, incentives to millers are structured to stimulate their pursuit of expanded market 
share, in order to maximize their returns from the pilot competition. This is expected to lead 
to the emergence of a sustainable market in which consumer demand for mealie meal (the 
milled maize product produced by industrial millers) creates a demand-pull that works, 
through the millers, to provide an offtake market for smallholder farmers who grow VAM. As 
a result of this demand-pull, smallholder farmers will in turn have an incentive to continue to 
produce VAM for market. To the extent that smallholders recognize the nutritional benefits of 
VAM, it is hoped that they will retain some portion of what they produce for their own 
household consumption. The development of a demand base among consumers of 
industrially milled maize is an important secondary effect of the pilot, particularly given its 
potential to reach poor urban consumers who may be nutritionally vulnerable and have high 
rates of VAD.  

1.2 Description of the maize value chain in Zambia 

To better understand the context in which the pilot is operating, even prior to the current 
baseline analysis the evaluation team performed an extensive desk study followed by 
several weeks of intensive qualitative field research in Zambia. The latter focused on the 
value chain for maize in Zambia as part of the Initial Qualitative Assessment (IQA) of the 
pilot context. We presented the results of this research in Abt Associates (2015), and 
summarize them again here.  

White maize is the major staple food in Zambia, grown by 83% of farmers primarily for their 
own consumption (World Bank, 2013). Maize production has increased markedly over the 
past decade, largely as a result of increased yields and secondarily due to expansion of area 
cultivated. To a great extent, these increases in production are attributed to the Government 
of Zambia’s (GoZ’s) promotion of maize production and productivity through the Farmer 
Input Support Program (FISP), which provides subsidized inputs to smallholder maize 
farmers, and the Food Reserve Agency (FRA) purchases of maize (Jayne et al., 2011). 

Exhibit 1-3 graphically depicts Zambia’s white maize value chain. The value chain links farm 
production to traders, millers, retailers, and consumers, and accounts for multiple levels of 
intermediation in some cases. It also accounts for the propensity among rural residents to 
produce maize for their own consumption or for marketing through local, informal market 
channels. The solid lines in Exhibit 1-3 depict transactions of maize as grain, while the 
dotted lines depict transactions of milled maize (mealie meal). Approximately one-third of the 
maize grown in Zambia is processed by industrial millers; the rest is transacted as grain. We 
describe the specific actors in the value chain in more detail below.7 

                                                

7
  Throughout this report, the terms “market actors” or “value chain actors” refer collectively to all of 

the following groups: farmers, traders, millers, retailers, and consumers. 
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Exhibit 1-3.  Zambia white maize marketing chain 

 

Note: solid line denotes flows of unmilled maize (grain); dashed line denotes flow of milled maize (mealie meal) 

Seed supply: Farmers plant maize seed that comes from both formal and informal sources. 
Informal sources include farmers’ saved seed, seed obtained from friends or neighbours, 
and grain purchased in the market to use in planting. The formal seed sector includes about 
20 companies, both domestic and international, that supply certified maize seed with a focus 
on hybrids. Farmers source seed from the aforementioned sources via agro-input dealers, 
NGOs and development projects, or through FISP.  

Farmers: There are three major categories of maize farmers in Zambia: small-scale, 
subsistence-oriented farmers; medium-scale farmers (including “emergent commercial” 
farmers); and large-scale commercial farmers. Independent of their actual market 
orientation, the Government of Zambia assigns farmers to these categories based on land 
area. The GoZ considers those cultivating less than 5 ha to be small-scale farmers; those 
cultivating 5–20 ha to be medium-scale farmers; and those cultivating more than 20 ha to be 
large-scale, or commercial, farmers. Small- and medium-scale farmers, whether subsistence 
oriented or emerging commercial producers, are often collectively referred to as 
“smallholders.”8 About 23% of smallholders are responsible for 80–90% of the total volume 
of maize marketed in Zambia; meanwhile, between 400 and 800 large-scale farmers, with 
100 ha or more, produce and sell maize largely to industrial users and for animal-feeding 
operations (Zulu et al., 2007). 

Farmers can sell their maize to several types of buyers, including intermediaries and the 
FRA, a semi-autonomous government body whose role is described below. More than 60% 
of smallholders sell maize to private intermediaries directly from the farm gate, while a 
further 20% travel as far as 3 km to sell. Farmers who travel further to sell (for example the 
10% who travel 30 km or more) typically trade larger volumes and sell directly to processors 

                                                

8
  While the terms “emergent farmer” and “emerging farmer” are used by the GoZ to describe 

farmers cultivating 5–20 ha of land, they are “also associated with innovation, dynamism, superior 
management skills, and greater access to capital, compared to conventional small-scale African 
farmers”  (Sitko & Jayne, 2012, p. 2). 
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or larger-volume buyers (Chapoto & Jayne, 2011). These farmers may also play an 
intermediary role for neighbouring farmers.  

Traders/Buyers: There are numerous levels of traders ranging from local itinerant traders 
who travel to the farm gate and purchase maize from producers, to local and external 
aggregators and agents based in Lusaka who channel word of demand for maize to 
aggregators within their network, to large-scale, multi-national companies like the Export 
Trading Group (ETG) and AFGRI. These diverse traders, working at varying scales and 
levels of formality, sell to domestic millers and institutional buyers such as the WFP, or FRA, 
and sometimes export to Zimbabwe or the Democratic Republic of Congo. Maize typically 
passes through multiple levels of intermediation and aggregation with cash-based sales at 
each level. Some buyers (e.g., WFP) engage more formally in the market, issuing tenders 
that large companies (e.g., ETG and AFGRI) compete for; however, these sorts of 
transactions are an exception to the general tendency described above.  

The Food Reserve Agency buys maize as part of its mandate of strategic purchases and 
sales to stabilize Zambia’s maize markets. Although the FRA tends to pay a significantly 
higher price than private traders, it delays its purchases and payments, and many farmers 
prefer the greater liquidity and ease of selling to private traders, who often pick maize up 
from the farm gate and pay cash on the spot.  

Millers: The milling industry is highly competitive, with 30 to 40 millers processing more than 
one-third of the country’s annual production, along with thousands of small-scale “hammer 
millers” operating in both rural and urban areas (Dahlberg, 2012). Industrial millers are 
distributed throughout the country. They distribute maize through their network of 
independent retailers, their own retail outlets, and to a lesser extent through institutional 
buyers such as schools and urban clinics. See Abt Associates (2015) for profiles of the 
millers currently participating in the AgResults pilot. 

Retailers: Maize retailers range from small-scale traders in public, open-air markets in rural 
and urban areas, to small independent shops, millers’ own retail outlets, and supermarket 
chains. Small independent retailers are responsible for about 60% of sales of food staples 
such as maize, and frequented by consumers of all income levels. Supermarkets are 
estimated to have less than 20% of the market share of staple foods and tend to be 
frequented by relatively wealthy consumers (Mason and Jayne, 2009). 

Consumers: Consumers purchase maize either as bulk grain or mealie meal. They primarily 
consume maize as nshima, a porridge-like dish eaten at meals throughout the day. There 
are two grades of mealie meal: roller meal and breakfast meal. Roller meal is a coarser meal 
that is produced without removing the maize bran, whereas breakfast meal is broadly 
considered to be the higher-quality product, as it is much finer and is made of maize whose 
bran has been removed. A rule of thumb observed by millers is that urban consumers 
purchase about 80% breakfast meal and 20% roller meal, while rural buyers purchase 80% 
roller meal and 20% breakfast meal (Dahlberg, 2012). The perception that the more-refined 
breakfast meal is a higher-quality product is particularly strong among urban consumers. 
Poorer consumers (both rural and urban) tend to purchase roller meal due to its significantly 
lower price. Rural consumers, and even many urban consumers, prefer to purchase maize 
as grain and bring it to hammer mills for grinding; these consumers only purchase mealie 
meal if there is no maize grain available. This preference is driven largely by the significant 
cost differential between milled maize versus maize as grain, and the availability of a 
plethora of hammer millers who work on a fee-for-service basis. This implies that that the 
pilot may face challenges reaching the poorest and most nutritionally vulnerable consumers 
through industrially milled maize channels—a factor that we will address in the evaluation.  
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 2. Evaluation purpose, questions, and methods  

The evaluation of the AgResults Zambia pilot, like the other AgResults pilot evaluations, 
ultimately seeks to assess the pilot’s degree of success by addressing seven evaluation 
questions designed to test the most important components of the pilot’s theory of change. 
We summarize the theory of change, and vision for success of the Zambia pilot, as follows: 

For AgResults Zambia’s VAM pull mechanism to succeed, private sector actors throughout 
the value chain—including smallholders—should be involved in the development and uptake 
of VAM; smallholders should be motivated to produce VAM for market and/or for their own 
consumption; consumers at risk of VAD should consume VAM at levels and frequencies 
sufficient to reduce their risk of VAD; the VAM market should be sustainable after all pilot 
activities have ended; and the pull approach to VAM market development should prove cost-
effective relative to other approaches. 

Exhibit 2-1 presents the seven evaluation questions investigating this theory and the 
methods we plan to employ to answer them. Our evaluation approach for Zambia conforms 
to our overall theoretical framework for evaluating all the AgResults pilots. Preliminary 
research that informed the mix of specific evaluation methods we are employing in Zambia 
began with a careful reading of the pilot business plan, extensive desk research, and an IQA 
trip to Zambia in September 2013. We undertook subsequent evaluation design trips in 
January and February 2015, held discussions with DFID and the Steering Committee in 
March and April 2015, and prepared a detailed design memorandum for DFID in April 2015, 
incorporating DFID’s detailed technical feedback into the final version of the design in May 
2015. Data collection took place from June through July 2015. 

Exhibit 2-1.  Evaluation questions and approaches  

# Evaluation question Evaluation method 

1 What has been the impact of the biofortification 
pilot on private sector involvement in the 
development and uptake of VAM? 

Mixed methods using Structure, Conduct, 
Performance (SCP) conceptual framework and 
data from interviews and small sample surveys; 
Results from Evaluation Questions 2–4 

2 What has been the impact of the biofortification 
pilot on smallholders’ uptake of VAM? 

Case comparisons using data on Knowledge, 
Attitudes, and Practice (KAP) from focus group 
discussions, interviews, and small-sample surveys 

3 What has been the impact of the biofortification 
pilot on smallholders’ incomes? 

Case comparisons using data on Knowledge, 
Attitudes, and Practice (KAP) from focus group 
discussions, interviews, and small-sample surveys 

4 What has been the impact of the biofortification 
pilot on poor consumers’ demand for VAM? 

For urban consumers: Quantitative point-of-sale 
surveys at retail outlets for trend analysis of VAM 
purchases and consumption; 

For rural consumers: Case comparisons using 
data on Knowledge, Attitudes, and Practice (KAP) 
from focus group discussions, interviews, and 
small-sample surveys 

5 What evidence exists that the effects of the 
biofortification pilot will be sustainable in the 
medium to long term? 

Combination of SCP, qualitative smallholder 
interviews, and demand analysis 

6 What is the evidence on the scale of any effect 
on private sector investment and uptake, and on 
the cost-effectiveness of the biofortification pilot 
as an approach? 

SCP, with focus on market structure and per-unit 
cost-effectiveness of key outcomes (results 
reported in endline only). 

7 What lessons can be learned about best 
practices in the design and implementation of 
biofortification initiatives? 

Synthesis of results from Evaluation Questions  
1–6;  

Compilation of results from all AgResults pilot 
evaluations 
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2.1 Overall technical approach: mixed methods evaluation 

The evaluation approach is theory-based and uses mixed methods, with tailored approaches 
for each evaluation question that take into account the methodological challenges and 
critical pilot design features discussed in Abt Associates (2015). Lines of inquiry include 
differentiating the pull mechanisms’ impact relative to the parallel push mechanisms also 
promoting VAM in Zambia (particularly the HP initiative); and assessing how impacts may 
vary by location, socio-economic profile, and relative access to VAM buyers and suppliers.  

Our approach to answer the evaluation questions—and thereby to assess the validity of the 
pilot’s theory of change outlined in Section 1.1—is broadly guided by the Structure, Conduct, 
Performance (SCP) framework. SCP is a theory-based approach to value chain or 
commodity systems analysis.9 The SCP framework links the underlying characteristics of a 
market to the strategic decisions that market players, including firms, farmers, and 
consumers, make about whether and how to engage in the market, given their perspectives 
on the underlying market conditions. The strategic decisions of numerous firms give rise to 
the market structure, which includes the numbers and characteristics of market participants, 
the predominant marketing channels, and modes of product transformation and value 
addition. Together, these factors affect the performance of the market, including such 
considerations as whether a private sector-driven market for VAM emerges, whether it is 
inclusive of smallholders, and whether it benefits nutritionally vulnerable consumers. 

We use the SCP framework to identify the components of the VAM value chain and 
delineate their inter-relationships to determine how the pilot intervention may impact: (1) the 
VAM value chain, (2) actors’ decisions within the value chain, and (3) the outcomes that 
different actors experience. While SCP broadly guides our conceptual approach to the 
evaluation, we use a variety of specific methods and tools to analyse particular components 
of the value chain as appropriate for each evaluation question.  

To gain insights into the causal effects of the AgResults VAM intervention and understand its 
varied consequences, we will attempt to differentiate pilot results across several dimensions:  

• By comparing communities subject to AgResults ‘pull’ mechanisms with communities 
where traditional ‘push’ mechanisms have been used to promote VAM, and with 
communities receiving neither push nor pull VAM interventions 

• Across regions with different socio-economic and agro-ecological characteristics 
• Among farmers with a diversity of household structures, farm scales, market 

orientations, and proximity to markets and roads. 

To explore the pilot’s impact on private sector involvement in the VAM market 
(Evaluation Question 1)—we will apply the SCP framework to analyse the impact of the 
pilot on private sector involvement in the market. We have collected baseline data using key 
informant interviews and small-sample surveys. We will also draw heavily on the data 
collected from farmers and consumers to answer Evaluation Questions 2, 3, and 4. Our SCP 
analysis differentiates results on the basis of diverse interventions, regions, and farmers as 
specified above. We have collected baseline data—and subsequently will collect endline 
data—at all levels of the marketing chain and from diverse market actors including farmers, 
intermediaries, processors, retailers, consumers, seed companies, and agro-input suppliers. 
Our final evaluation report will also include insights from other sector specialists who have 

                                                

9
  The SCP paradigm is a product of the Industrial Organisation school of economics (Caves, 1987; 

Scherer & Ross, 1990) with its use as an evaluation tool pioneered by John Holtzman of Abt 
Associates (Holtzman, 2003) and its current application informed by Sutton (1992). A detailed 
explanation of the SCP analytic framework was provided in the AgResults Zambia Evaluation 
Design Protocol.  
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expertise on the topics of inquiry. At both time points, the SCP framework will provide data 
on the basic conditions of the market (including diverse value chain actors’ perspectives on 
demand and supply and the enabling environment), value chain actors’ strategies for 
engagement in the market for VAM, the structure of the market for VAM, and the 
performance of the market. 

To assess impact on smallholders (Evaluation Questions 2 and 3)—we employ case 
comparisons using data on knowledge, attitudes, and practices (KAP) from interviews, focus 
group discussions, and small-sample surveys with purposively selected respondents from 
farming communities we expect to receive varying degrees of exposure to the AgResults 
pilot over time. At baseline we seek to understand smallholders’ conduct and decision 
making within the VAM value chain, and outcomes in terms of their uptake, consumption, or 
sale of VAM—questions we will return to at endline. Results from these investigations will 
also inform our response to Evaluation Question 1. 

To assess impact on poor consumers’ demand for VAM (Evaluation Question 4)—we 
employ a mixed-methods research design. This involves a repeat cross-sectional structured 
survey of VAM consumption in urban areas, and a qualitative case comparison approach 
(integrated with our research to address Evaluation Questions 2 and 3) to evaluate the pilot’s 
impact on poor consumers in rural areas. The urban consumption survey will allow our team 
to estimate quantitatively: (i) the degree of market penetration of VAM in low-income 
neighbourhoods of six Zambian urban centers, where consumers are net buyers of food, and 
(ii) how VAM’s share of the retail maize market changes over time from baseline to endline. 
The rural case comparisons assess the degree of VAM consumption among sub-populations 
who are net sellers and net buyers of food. In so doing the case comparisons will give 
special attention to the heterogeneity of these rural sub-populations as they experience 
different levels of exposure to the AgResults intervention. 

To assess the pilot’s sustainability (Evaluation Question 5)—we will draw on results of 
Evaluation Questions 1 through 4. In particular, we will examine whether market 
developments stimulated by the pilot continue following cessation of the direct pilot 
incentives; that is, whether the preconditions for a sustainable market have been established 
at the time of endline data gathering. Qualitative contributions to the evaluation of 
sustainability will come from the SCP, farm-level, and urban consumer demand analyses, 
and will focus on whether the basic conditions that provide incentives for continued private 
sector, farmer, and consumer engagement in the market for VAM are present. In addition, 
roughly two years following the end of all pilot activities, if resources allow we will perform a 
sustainability analysis to determine whether the market is still active and performing as 
intended. 

To evaluate the pilot’s scale and cost-effectiveness (Evaluation Question 6)—we will 
draw on the results of the SCP evaluation, particularly the market structure estimates, to 
determine the scale of VAM activity in the market. We will assess the cost-effectiveness of 
the pilot only at endline, when the total project costs are known, by estimating the cost of the 
pilot per unit of VAM transacted (as reflected by the scale of the pilot’s impact). In order to 
compare these results with those of a “push mechanism” alternative, we will seek estimates 
of costs and impact (in terms of the amount of VAM produced) from a project such as the HP 
initiative. In doing so, we will take care to interpret the results of any such comparison within 
the context of each initiative’s overarching purpose and scope of activities. We will conduct 
this analysis only in the endline. 

To identify best practices and lessons learned (Evaluation Question 7)—we will 
synthesise results from Evaluation Questions 1–6 to determine in which respects the pilot 
intervention worked well and in which it did not. We will also identify and draw lessons from 
the design and contextual conditions that influenced the pilot’s outcomes.  
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2.2 Cross-cutting focus on gender 

As discussed in Abt Associates (2015), gendered lines of analysis relevant to the evaluation 
include household structure, intra-household gender dynamics, and gender roles in the 
maize value chain. On the basis of formative research and the recently completed rounds of 
baseline data gathering, we have developed the following lines of inquiry relating to potential 
gender-differentiated impacts of the AgResults Zambia pilot: 

 Uptake, utilization, and consumption of VAM may differ on the basis of 
household structure and composition. We have measured these outcomes as 
part of smallholder data collection to allow for analysis and identification of any such 
differentiated results.  

 Participation in organizations may mediate women’s otherwise constrained 
access to productive resources such as land and inputs, and may also affect their 
decision-making autonomy. Our smallholder interviews and focus group discussions 
collected data on organization membership and participation, and our analysis of 
these data delves into the importance of such affiliations, among other factors, in 
determining outcomes.  

 Intra-household allocation of VAM may not benefit nutritionally vulnerable 
members. Our qualitative analysis explores intra-household decision making and 
dynamics and their implications for VAM demand and consumption.  

 Given the significant role that women play in the production and processing of 
maize, it will be important to determine how VAM is incorporated into 
household production systems. Our farm-level data collection addresses whether 
VAM uptake tends to supplant other activities or complement them, and the roles and 
responsibilities of household members in actual productive activities and decision 
making.  

We will further refine these lines of inquiry and testable hypotheses relating to each of them, 
and add to the above list as appropriate, on the basis of our ongoing monitoring of pilot 
implementation and the Zambian context. 
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 3. Data sources  

In this section we discuss the data sources used in the current baseline report, the methods 
used to frame and select qualitative and quantitative data collection samples, and the nature 
of the data we collected from each source along with the data collection process used 
including quality assurance measures. We also describe how the data we collected from 
each sampled population contribute to the overall evaluation. We begin with a discussion of 
our qualitative baseline data, which we collected through a combination of semi-structured 
interviews and focus group discussions with respondents from across the maize value chain 
in Zambia. We then turn to the quantitative data, drawn from the structured survey of urban 
consumers in lower income neighbourhoods of six Zambian cities. In Appendices A and B 
we summarize the key demographic and socio-economic characteristics of the qualitative 
and quantitative samples. 

3.1 Qualitative data  

Qualitative data collection began with the IQA in September 2013, followed by an initial 
baseline data collection trip in January–February 2015, and a final round of baseline data 
gathering in June and July 2015. Over these intervals we collected data from three seed 
companies and from numerous agro-input dealers, farmers, traders, millers, retailers, and 
rural consumers. We selected respondents purposively, to ensure representation by 
geographic location (Southern, Central, Eastern, and Lusaka Provinces); gender, size, and 
market orientation of operations; and exposure to different types of interventions (HP “push”, 
AgResults “pull”, and no intervention). Exhibit 3-1 shows the composition of our overall 
qualitative sample by respondent type, and briefly explains our sampling strategy for each 
sub-group. 

Exhibit 3-1.  Qualitative sample by respondent type 

Respondent Type 

Sample 
Size 

Obtained Focus of Sample Selection 

Market for Vitamin A Maize (VAM) Actors 

Prospective 
implementers 

4 All millers applying to participate in AgResults pilot as of January 2015. 

Seed companies 3 All seed companies authorized to produce VAM seed. 

Agro-input dealers 17 
Diversity of representation sought across location, size, gender, and 
VAM intervention. 

Farmers 94 
Diversity of representation sought across location, farm size, gender, 
exposure to VAM intervention, and gender of heads of household. 

Traders 11 
Diversity of representation sought across location, size, gender, and 
exposure to VAM intervention. Sample excludes prospective 
implementers, who were interviewed separately. 

Millers (non-
prospective 
implementers) 

4 Opportunistic sampling in SCP and farmer data collection areas. 

Retailers 25 
Diversity of representation sought across location, size, gender, and 
exposure to VAM intervention. 

Rural, non-farming 
residents 

66 
Diversity of representation sought across location, size, gender, and 
exposure to VAM intervention. 

Total 224  

To select smallholder farmers for baseline interviews and focus group discussions, we 
followed a non-probabilistic, multi-stage sampling plan. We selected a total of 94 smallholder 
households from the following sub-populations of interest: VAM intervention (push, pull, and 
no intervention); livelihood zones; farm scale (0–1.99 ha, 2–4.99 ha, and 5–20 ha); gender; 
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and when feasible, homestead distance from tarmac road (as a proxy for degree of market 
access).  

To elicit high-quality data from all of these individuals within the logistical limits of the study, 
we conducted in depth, one-on-one interviews with representatives of 36 of the 94 farming 
households, and a series of nine focus group discussions with representatives of the 
remaining 58 farming households. Our small, purposive sampling approach is intended to 
capture key differences between sub-populations and a wide range of common experiences 
and cultural concepts, but should not be construed as statistically representative of a larger 
population.  

As outlined in Exhibit 3-2, we applied the sampling plan described above to study sites 
across three livelihood zones in which HP and AgResults are active, and across three farm 
scale categories. Within each livelihood zone, we purposively selected a limited number of 
accessible camps10 where push interventions by HP have occurred but AgResults 
interventions have not (“HP smallholders”); where AgResults pull interventions have 
occurred, often in addition to HP activities (“AgResults smallholders”); and where VAM has 
not been formally introduced by either type of intervention (“non-VAM producers”). 

Within the communities, we employed convenience sampling to select households that met 
the study criteria using household introductions from agricultural extension workers and 
referrals from local leaders and other farmers. In the HP and AgResults intervention areas, 
we selected households who were growing VAM; while in the non-VAM intervention areas 
(where to the best of our knowledge, no smallholders were growing VAM) we only 
interviewed smallholders who were not growing VAM. We also used quota sampling in which 
we filled various categories of smallholders to a target quota level as feasible. The primary 
quota categories were farm scale and gender of respondent.  

We had difficulty filling the male quota for the HP smallholder interviews and focus group 
participants, perhaps because HP targeted female farmers and women’s groups for their 
outreach for smallholders, while men were more heavily represented among the emerging 
farmers HP recruited for VAM production. As shown in Exhibit 3-3, we also had difficulty 
filling the farm scale quotas, in part because we did not have access to a registry of farmers 
and farm sizes, and were often reliant on agricultural extension officers’ recall about farming 
households’ characteristics and location. As a result, over 70% of the smallholders in our 
sample report farm sizes over 2 ha. By contrast, recent studies suggest that over 60% of 
rural Zambian farming households have less than 2 ha of agricultural land (Burke et al., 
2012, p. 3; Mofya-Mukuka et al., 2013, p. 4). For focus group participants, it was not feasible 
to recruit participants based on their farm size or the gender of their household head, so we 
were not able to stratify our focus group sample along those lines (see Exhibit 3-3). In light of 
these sampling limitations, we paid particular attention to the different demographic 
characteristics of the smallholders sampled in data analysis and interpretation. 

                                                

10
  “Camps” are the smallest grouping of agricultural extension areas in Zambia. 
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Exhibit 3-2.  Number of interview participants by intervention type and province, 
including counts of female-headed households 

Intervention 
Type 

Central Province   
farming 

households 

Eastern Province 
farming 

households 

Southern 
Province farming 

households Total 

Of which, female 
headed farming 

households 

HP smallholders 
(push 
intervention) 

5 4 4 13 3 

AgResults 
smallholders 
(push/pull 
intervention)  

4 4 4 12 4 

Non-VAM 
producers (no 
VAM 
intervention) 

3 4 4 11 1 

Total 12 12 12 36 8 

 

Exhibit 3-3.  Number of focus group participants by intervention type, province, and 
gender of participant  

Intervention Type Gender 
Central Province (# 

households) 
Eastern Province 
(# households) 

Southern Province 
(# households) 

Total 

HP smallholders (push 
intervention) 

Female 10 4 2 
22 

Male 4 0 2 

AgResults 
smallholders (pull 
intervention)  

Female 6 1 6 
16 

Male 0 3 0 

Non-VAM producers 
(no VAM intervention) 

Female 0 4 2 
20 

Male 6 6 2 

Total 26 18 14 58 

 

Data for the SCP and smallholder analysis were collected by the evaluation team’s 
Qualitative Lead, Qualitative Methods Specialist, or by the Zambia-based Agribusiness 
Expert who was trained on the methodology and questionnaires by the Qualitative Lead and 
Qualitative Methods Specialist, and who participated in pre-testing and finalization of the 
questionnaires with the Qualitative Lead and Qualitative Methods Specialist. Data were 
collected through face-to-face interviews at the site of each respondent’s maize-related 
operations or at smallholders’ homes or common village spaces. Interviews were conducted 
in English, Nyanja, Bemba, or Tonga as applicable.  

Data for SCP analysis were recorded either in writing in English or using sound recordings 
(with respondent permission), then entered into Microsoft Excel or online data entry 
templates by the Agribusiness Expert and conveyed to the Qualitative Lead for cleaning and 
analysis. The Qualitative Lead cleaned, coded, and analysed the data using Microsoft Excel 
and SPSS, maintaining ongoing communication with the Agribusiness Expert to address any 
data quality issues and to discuss emerging results. Data were analysed using descriptive 
statistical methods and pattern analysis which permitted identification of patterns and 
divergences among similar market actors with respect to early hypotheses, and further 
investigation of emerging and unexpected results.  

Data for the smallholder analysis were recorded in writing in English or using sound 
recordings (with respondent permission). eComSoft transcribed the focus groups and most 
of the interviews in English. Data from the interviews that were not transcribed were entered 
into Excel. Data on structured questions (e.g. demographic and crop data) were entered in 
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Excel for cleaning and analysis for all smallholder interviews. Data were coded and analysed 
by the Qualitative Methods Specialist and research analyst using NVivo. The Qualitative 
Methods Specialist trained the research analyst on the methodology, questionnaires, and 
codebook. We assured consistent application of the codebook by assessing intercoder 
reliability on a small set of randomly selected interviews (Campbell et al. 2013, p. 7). We 
determined that our intercoder reliability was sufficiently consistent, as our average Cohen’s 
kappa coefficient was 0.77 (where 1.0 is perfect agreement). Such a score is typically 
interpreted as evidence of substantial agreement in methodological literature (Bernard 2006, 
p. 515; Hruschka et al. 2004, p. 313; DeCuir-Gunby, Marshall & McCulloch 2011, p. 149). 
We first analysed the coded data using exploratory text analysis techniques to explore 
common patterns, cultural categories, themes, and outliers. We then used more structured 
content analysis to explore common and divergent responses between different smallholder 
groups and to test emergent patterns and findings.  

3.2  Quantitative data 

From 10 June through 2 July 2015 we conducted a structured survey of urban consumers in 
Zambia. Through this brief, point-of-sale survey of shoppers at grocery stores in low-income 
neighbourhoods of six Zambian cities, we gathered data on respondents’ VAM awareness; 
white maize and VAM purchasing and consumption habits and preferences; household 
structure; and income and poverty profiles. We will use these data, along with data from an 
endline round we plan to conduct toward the end of the pilot’s implementation, to search for 
statistically significant evidence of changes over time in demand for and consumption of 
VAM among poor urban Zambians. While this analysis will contribute to our overall evidence 
base for the evaluation, it will not be sufficient to establish a causal link between the 
AgResults pilot and changes in demand for VAM.  

3.2.1 Sample size and geographic distribution 

Power calculations for the pre-post analysis of urban consumer data show that to detect a 
2.4% change in the key outcome measures, the baseline sample needs to include 680 
respondents. In pursuit of this goal, the in-country survey firm contracted for data collection 
sampled shoppers in the urban markets where participating millers said they plan to send 
their products. The survey firm substantially exceeded its target,11 interviewing 1,013 
respondents across 71 market sites in the capital city of Lusaka and five other urban areas. 
We describe data collection procedures for the survey and the income profiles of the 
respondent population in Appendix B. The sample includes a large proportion of lower 
income Zambians, conforming to the goal of interviewing poor urban consumers about their 
VAM purchases. 

3.2.2 Data collection and quality assurance 

Abt launched the baseline urban consumer survey in June 2015 with data collection support 
from Market Research Information Systems (MRIS), a Zambian survey firm, and a local 
consultant who served as the Survey Coordinator. Abt’s home office staff worked closely 
with MRIS and the Survey Coordinator to develop, pre-test, and finalize the survey 
instrument, using feedback from pre-tests to validate the structure of the questionnaire and 
to test the phrasing of questions. An Abt agricultural economist travelled to Zambia to 
supervise the MRIS-led enumerator training in Lusaka. Enumerator training lasted 3 days 
and included a round of survey piloting with the electronic devices used for data collection. 

                                                

11
  The Abt team monitored the data collection in real time and was aware of the oversampling as it 

occurred. We did not see any benefit to stopping the data collection and viewed the oversampling 
as a hedge against possible data loss resulting from electronic or human error. Only one city, 
Livingstone, was under-sampled in absolute terms (50 completed interviews rather than the 
intended 80). 
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We evaluated enumerators’ post-training aptitude with a brief exam drawn from critical 
components of the questionnaire—including a test of their competency with unit conversions 
and calculations likely to be required during survey implementation. At the end of training 
and enumerator testing, we selected the 20 highest-performing enumerators (out of 24 who 
completed training) to execute the survey in the field. 

The survey firm and Survey Coordinator submitted weekly written reports to Abt on the 
progress of data collection, and conducted 306 back-checks to verify reported interviews. 
We used a secure online data management platform embedded in the website ona.io to 
facilitate direct monitoring of the data in real time. We noted the daily geographical coverage 
of the survey teams based on GPS coordinates in the data, and were able to detect and 
quickly resolve any issues with data collection and entry as they arose. We analysed the 
data using the econometric software package, Stata, and Microsoft Excel. 
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 4. Baseline findings on evaluation questions  

All of the study’s evaluation questions concern longer-run outcomes of the VAM pilot that 
have yet to unfold. To set a stage for those results, the current report provides research 
findings on the state of the VAM market and the status of different market players prior to the 
pilot’s launch.  

4.1 Evaluation Question 1: What has been the impact of the biofortification 
pilot on private sector involvement in the development and uptake of 
VAM? 

In this section, following the logic of the SCP framework, we present baseline information 
regarding private sector involvement in the VAM market, beginning with analysis of the 
situation (the underlying market conditions), then moving to firms’ strategies in the market 
given these conditions, the aggregate market structure, and market performance. The 
results draw on interviews with the maize market players themselves (including seed 
companies, agro-input dealers, farmers, traders, millers, retailers, and consumers), as well 
as other key stakeholders as described in the previous chapter. Our findings can be 
summarized as follows, and are explained in more detail below: 

Our baseline analysis revealed that the market for VAM is nascent, with its development 
impeded primarily by low awareness of VAM across the value chain. Once made aware of 
VAM by discussions with the evaluation team, a broad array of value chain players, including 
consumers, expressed interest in engaging in the market. Nonetheless, at baseline there 
was little activity in the market for VAM, and penetration of VAM among farmers and 
consumers was extremely limited.  

4.1.1 Situation, or basic market conditions, for VAM 

The market situation, or conditions, underlying the VAM market influences firms’ decisions 
(or strategy) regarding whether and how to invest in the market for VAM. We conducted 
inquiries into value chain players’ perspectives on the VAM market and its viability, gathering 
information from the range of actors mentioned above. Overall, we found little awareness of 
VAM along the value chain and encountered in our respondents an initial tendency to 
confuse VAM with yellow maize. At the same time, many value chain players (with important 
exceptions) were interested in participating in the market once they learned about VAM. We 
found that the willingness of different value chain players to participate in the market 
declined as the significance of investment required to engage in the market increased. 
Finally, we found several emerging challenges to the protection of VAM quality and integrity 
that could affect the development of the market.  

Limited awareness of VAM: With the exception of agro-input dealers and some farmers, 
value chain players had little awareness of VAM. Among value chain players interviewed, 
agro-input dealers were the most aware of VAM (with 14 of 17 responding that they were 
aware of it and nearly all of those being able to specify that Vitamin-A content or nutritional 
benefits were what makes VAM unique or valuable). Half (7 of 14) of the agro-input dealers 
who knew about VAM had learned about it in 2014 from Zamseed, with most of the 
remainder (4 of 14) learning about it from institutional sources such as government, an NGO, 
or a donor-funded agency. While there was no apparent pattern of awareness among agro-
input dealers on the basis of province, firm size, or gender of respondent or shop owner, 
more agro-input dealers were aware of VAM in HP or AgResults intervention areas than in 
areas with no VAM intervention. Nonetheless, there were agro-input dealers with exposure 
to VAM in non-intervention areas, which may in part be explained by the fact that Zamseed 
promoted VAM seed among agro-dealers throughout the major maize areas. 

As reported under Evaluation Question 2, there was also fairly high awareness of VAM even 
in areas that were not subject to either HP or AgResults interventions. HP was the most 
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common source of awareness among farmers, either directly through local awareness-
raising campaigns, or indirectly through word of mouth by farmers who had themselves 
learned of VAM through those campaigns.  

Downstream value chain players had much lower levels of awareness of VAM. Few (3 of 11) 
traders had heard of it, all of whom were in areas with either a HP or AgResults intervention. 
Two of the four (non-prospective implementer) millers interviewed knew of VAM as a result 
of having received inquiries about milling it from a development or nutrition initiative 
(including AgResults). However, they were unable to identify VAM’s nutritional content as 
differentiating it from white maize. Meanwhile, only a small minority (4 of 21) of retailers 
interviewed knew about VAM.12 Retailers that knew about VAM—including those that had 
stocked it—were overwhelmingly unable to characterize what was unique or valuable about 
it, a factor that will likely affect prospects for creation of a market for VAM, as retailers can be 
important sources of information for consumers who shop at their outlets.  

Initial tendency to confuse VAM with yellow maize and animal feed: Across the value 
chain, there was a consistent tendency for respondents to confuse VAM with yellow maize, 
especially when they were first learning about VAM. Yellow maize is a visually distinct 
product that is grown in Zambia for animal feed, and is also consumed fresh in rural areas 
on a seasonal basis. Yellow maize is strongly perceived to be an inferior product (except 
when consumed fresh) due to its association with animal feed and “famine food” following its 
distribution in relief programs in the 1980s. Until otherwise informed, value chain players that 
did not know about VAM tended to assume that it was really yellow maize (perhaps being 
“rebranded” to try to market it to consumers). This tendency was mitigated by the provision 
of information about the product and its distinctive nature, and usually did not impede 
respondents’ interest in the product and its market once they learned more about it.  

A new variety of maize seed on the market, Advanta’s PAC 6M 745 (marketed by seed 
company Cropserv Ltd.), has also confused agro-dealers because it is an orange maize 
intended for stock feed that is not vitamin-A enriched. Several agro-input dealers interviewed 
confused the orange feed maize with VAM. This confusion was exacerbated by the visual 
similarities between the two products. While the tendency to confuse VAM with yellow maize 
or stock feed was strongest among value chain players that were ignorant of VAM, there 
remained an underlying tendency even among those who did know about VAM to confuse it 
with yellow maize, as evidenced by the frequency with which these respondents would 
inadvertently and unconsciously refer to “yellow maize” when discussing VAM, for example.  

Significant interest (with important exceptions) in working with VAM along the value 
chain: All along the value chain, many respondents expressed interest in and willingness to 
transact VAM once they were aware of it; important exceptions to this generalized interest 
included large millers and some retailers.  

Seed companies reported perceiving a potentially promising commercial market for VAM, 
and expressed interest in increasing their engagement in the market. Agro-input dealers 
were also broadly interested in stocking VAM. All of the agro-input dealers that had stocked 
it in 2014 were interested in continuing to stock it, and all but one of those that had not 
stocked it were interested in doing so. There was a perception that the product had a strong 
potential demand base, particularly among smallholder farmers who were producing for their 
own consumption, whether subsistence farmers or townspeople with backyard or local plots. 
More than half (6 out of 11)  agro-input dealers interviewed who had not stocked VAM in the 

                                                

12
  We also interviewed four Lusaka-based retailers that had stocked VAM for Star Milling. We 

exclude their responses from the statistic on awareness because they were purposively selected 
based on their relationship with Star. 
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previous season, and all that worked in an area subject to HP or AgResults interventions, 
reported having farmers come to inquire about buying VAM seed from them.  

Agro-input dealers felt that VAM would be most valued for fresh consumption. While this 
result may be a reflection of confusion on the part of some agro-input dealers between 
orange and yellow maize (as yellow maize is also grown for fresh consumption), it is also 
consistent with research results indicating that Vitamin-A content is highest in fresh VAM 
(Mugode et al., 2014), a fact that Zamseed disseminates in its agro-input dealer trainings.  

Traders expressed a willingness and interest in transacting VAM if there were market 
demand for it, and reported that there would be low barriers to entering the market, 
consisting mainly of the need to bag and store VAM separately from white maize. One trader 
also reported that he would likely need to purchase a tent to shelter the VAM from the sun in 
order to inhibit degradation of its Vitamin-A content.  

There was diversity among millers in terms of their interest in working with VAM. Small and 
medium-sized millers were most interested, and saw VAM adoption as a way to differentiate 
their product offerings and diversify their earnings. The largest millers , on the other hand, 
were consistently and strongly uninterested. Each of these large players has a core strategy 
of maximizing its market share with a low-cost, high-quality product, and economies of scale 
play an important role in this strategy. These respondents reported being uninterested in 
investing in what they perceived to be a marginal market that would distract them from their 
core business.  

Among retailers who had never before stocked VAM, there was broad interest in potentially 
stocking it with several exceptions. One large, international chain retailer expressed a 
pronounced lack of interest in marketing VAM, revealing a perception of VAM as a fringe 
product with no potential to gain a foothold in its highly competitive product line. Similarly, 
two of the four retailers that had stocked VAM prior to the pilot had stopped carrying it due to 
it not gaining a foothold in the market; they reported that they had no interest in carrying it 
again. Their earlier experience with the product had been so poor that they were 
disillusioned. The smallest and most isolated retailers typically procure from distributors 
rather than directly from millers, so the likelihood of these retailers carrying VAM would also 
be influenced by whether or not their distributor offered it.  

Considerable risk aversion and reluctance to be among the first to invest significant 
resources: While many value chain players were interested in potentially working with VAM, 
this did not necessarily equate to them being ready to undertake the investments that would 
signal committed engagement in the market. In general, those value chain actors for which 
market entry would entail the least risk and lowest investment were the most ready to 
engage—these included agro-input dealers, traders, and retailers. Stocking VAM is a low-
risk, low investment activity for agro-input dealers, as the seed company would supply it and 
would compensate the dealers for any unsold inventory. Likewise, traders (who also have 
few investment requirements to transact VAM, as described above) said they would be 
willing to engage if there was demand for the product. One trader said 15 MT of demand 
would be adequate to motivate him to engage in the market. Many retailers were also willing 
to stock VAM, as introducing a new product to their line-up would not entail significant risk or 
investment for them. At the same time, however, they articulated that if the product did not 
move, they would have to stop stocking it because their shelf space is limited.  

In contrast, value chain players that were interested in working with VAM but for which 
market entry entailed significant cost were more inclined to wait and see how the market 
developed before entering the market. The most prominent of this class of value chain player 
were millers, as they would be required to adjust their processing lines as well as develop 
procurement and merchandising plans. 



  

AgResults Baseline Report – Zambia Biofortified Maize Pilot 

Abt Associates  5 April 2016 ▌19 

Inadequate institutions, particularly standards, to protect VAM quality and integrity 
along the value chain, but little concern over this among value chain players: The 
nascent nature of the market means that neither private sector actors (such as millers) nor 
the Zambia Bureau of Standards had yet defined any quality standards whose application 
would help to protect the quality and integrity of VAM as it moves along the value chain. 
While white maize standards may be largely transferable to VAM, some standards will need 
to be developed for VAM specifically. For example, appropriate shelf-life standards should 
be developed for VAM mealie meal to address degradation of Vitamin-A content, minimum 
allowable levels of vitamin A, and the maximum allowable share of non-VAM (e.g., white or 
yellow) grains. The introduction of Advanta’s PAC 6M 745 variety of orange maize stock 
feed further complicates the issue because it undermines the opportunity to differentiate 
VAM from other varieties through visual inspection alone.  

Definition of standards to address these challenges will be important to the sustainable 
development of the VAM market—without them, value chain players will be faced with the 
prospect of setting and enforcing individual standards, which could reduce efficiency in the 
value chain. There is also the risk that the lack of such standards could undermine 
consumers’ perceptions of the product. The severity of this challenge will depend in part on 
the degree to which incentives emerge for value chain players to mix VAM with other types 
of maize. Such incentives would occur, for example, if a premium price were to emerge for 
VAM, motivating some value chain players to substitute potentially cheaper grains (such as 
white, yellow, or orange stock variety maize) into VAM shipments to increase their profit 
margins.  

Despite these issues, value chain players expressed little concern over the risk of VAM 
quality or integrity being compromised as it moved along the value chain, or the potential 
implications of that for the development of the market for VAM. Most value chain players 
expressed that maintaining VAM separate from white maize would be enough to protect its 
integrity, and did not actively consider the possibility that mixing of the product, either 
deliberate or inadvertent, could affect development of the market or influence their 
participation in it.  

4.1.2 Strategies to engage in the VAM market  

In this section, we report the results of our inquiries about value chain players’ strategies to 
engage in the market for VAM, both at baseline and in the future. We begin by addressing 
the strategies of the relatively few players currently in the market; namely, Zamseed, agro-
input dealers, and some farmers, Star Milling, and the retailers through which Star 
distributes. We then discuss the strategies of other value chain players that are prospective 
entrants to the markets for VAM.  

Decision to participate in the VAM value chain: As a result of the lack of awareness and 
availability of VAM, there was little investment in VAM production or marketing at baseline. 
Nonetheless, as discussed in the previous section, with the exception of some retailers and 
the largest maize millers, there is broad interest and willingness to work with VAM along the 
value chain. 

Agro-input dealers, for whom market entry requires little risk or investment, were the most 
eager to engage in the market, particularly given the evidence of latent farmer demand for 
VAM during the 2014 planting season. As will be discussed in more detail under Evaluation 
Question 2, farmers were also commonly willing to produce VAM, though they usually 
approached it on a trial basis. Traders were open to transacting VAM assuming that buyers 
such as millers express demand for the product. Small and medium-scale millers, while 
distinctly interested in VAM, were also cognizant of the significant risk and investment 
entailed in entering the market. With the exception of those millers that applied to participate 
in AgResults, they were inclined to refrain from investment until they perceived the product 
to be better established. By contrast, retailers (with the aforementioned exceptions) were 
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willing to stock VAM on an experimental basis but emphasized that the product would need 
to sell if they were to dedicate their scarce shelf space to it on a continuing basis.  

VAM seed production and marketing strategies: Although three companies are licensed 
to produce and market VAM seed, only one had done so at baseline data collection. A 
minority (6 of 17) of the agro-input dealers we interviewed had participated in this 2014 
distribution. They promoted VAM by using point-of-sale materials furnished by the company; 
displaying VAM cobs; and discussing VAM with potential buyers, particularly emphasizing its 
value for fresh consumption to smallholders and backyard farmers. 

Farmers’ VAM grain production and marketing strategies: At baseline, some (but not all) 
farmers in communities where VAM had been introduced through traditional push 
mechanisms such as HP grew it, typically retaining it for their own consumption or sell it to 
other community members through the local informal market. Some also reported selling to 
an industrial miller, relying on HP to mediate the transactions (as described under Evaluation 
Question 3; these farmers often identify HP or the camp extension agents who operate on 
behalf of HP as the buyers of their maize and are unaware of its actual movement through 
the commercial market). 

Trader strategies for VAM: No traders were working with VAM at baseline. Those 
expressing openness to working with VAM reported that they would follow strategies similar 
to their strategies for procurement and distribution of white maize, including purchasing from 
farmers at the local market price (with adjustments for quality, the value of services provided 
such as transport, volume supplied, and negotiation), and segregating the VAM by using 
separate stock piles for it at their aggregation areas. 

Miller strategies for VAM procurement, distribution, and merchandising: Only one 
industrial miller was working with VAM at baseline. They began stocking VAM in 2012. 
Procurement of VAM was facilitated by HP, which helped to mediate sales between farmers 
and the miller. As of 2014, they were milling VAM into breakfast meal (the more refined of 
the common types of mealie meal), and packaging it in 2.5 kg, 5 kg, and 10 kg packages 
that provided information about the product’s nutritional benefits.  

Retail strategies for VAM: At baseline, only two retailers were stocking commercially milled 
VAM. Consistent with merchandising patterns that are common among retailers, both of 
these retailers relied on the miller to stock and promote the product, returning unsold 
inventory after several months. Decisions about what products to stock are generally made 
at the store level (though chain retailers can only stock products that are made available 
through the chain’s headquarters). Retailers interviewed perceived that health-conscious 
consumers would be the most likely consumers of VAM. Few retailers lead promotional 
strategies, with the exception of the largest retail chains which may devise promotional 
strategies that they then ask suppliers to participate in at the suppliers’ expense. In most 
cases, however, retailers look to the millers and their promoters to generate demand for the 
product. 

 

4.1.3 Structure of the VAM market 

Our characterization of the structure of the VAM market at baseline focuses on the flow of 
the product along the value chain and transaction points along those market channels. In 
summary, the baseline assessment revealed little commercial activity in the market for VAM, 
with most of that activity motivated by the HP intervention.  

The baseline market for VAM is very thin and almost entirely limited to local informal market 
channels in HP and other project communities. Small volumes of mealie meal are processed 
by the one commercial miller selling VAM and distributed through a very limited retail 
network with very limited market penetration.  
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4.1.4 VAM market performance 

Our baseline results revealed that the market for VAM is extremely underdeveloped, with 
considerable latent demand as evidenced by the percentage of consumers who are 
interested in consuming VAM after they learn about it (discussed in detail under Evaluation 
Question 4).The low awareness of VAM and its limited availability in the marketplace implies 
that the market is largely ‘missing’, and both awareness and availability will have to increase 
in order for a viable market to emerge. 

The underdeveloped state of the market for VAM also means that nutritionally vulnerable 
consumers are underserved by the market in its current state. The pilot’s theory of change is 
heavily dependent on large-scale mass consumption of VAM to drive benefits to nutritionally 
vulnerable consumers. To the extent that industrially processed VAM mealie meal was 
available in the market at baseline, its distribution was oriented to relatively more affluent 
consumers who were perceived to potentially value VAM for its health benefits.  

The market’s performance with respect to benefits to nutritionally vulnerable smallholders 
was also weak at baseline. Specifically, along with limited awareness of VAM in areas that 
were not subject to VAM interventions, there was limited availability of VAM seed. Those 
smallholders who did grow VAM perceived a tension between producing it for home 
consumption and producing it for market, which could affect retention of VAM for 
consumption by nutritionally vulnerable rural smallholders. 

4.1.5 Synthesis and implications of results  

The market for VAM is currently nascent, with its development impeded primarily by limited 
awareness of VAM. Nonetheless, there are a broad array of value chain players willing to 
transact VAM and latent consumer demand for the product, once these players are apprised 
of the product and its potential. 

4.2 Evaluation Question 2: What has been the impact of the biofortification 
pilot on smallholders’ uptake of VAM? 

In this section we present our baseline results on smallholders’ knowledge, attitudes, and 
practices surrounding VAM. These results are based on semi-structured interviews and 
focus groups that we conducted with a small, purposively selected sample of smallholders in 
June and July of 2015. Technology adoption typically involves individuals becoming aware of 
a technology and its benefits, gaining knowledge about its use, becoming motivated to adopt 
it, and gaining access to the technology (Rogers 2003; Feder & Umali 1993; Doss & Morris 
2001; Adesina & Baidu-Forson 1995). To explore VAM technology adoption, we assessed 
smallholders’ knowledge and attitudes about VAM, vitamin A, VAD, motivations to adopt 
VAM, and uptake of VAM. The synopsis of our findings in this area appears below, followed 
by more detailed results.  

Our baseline results show that some smallholders were aware of VAM prior to the pilot and 
were growing it on a small scale, often as a result of HP and Ministry of Agriculture and 
Livestock activities which began in the sampled districts in 2011. A few VAM producers first 
began growing VAM more recently, in 2014/15, after receiving VAM seed from AgResults. 
VAM producers were typically motivated to adopt VAM as a source of food, income, and 
Vitamin A and because they received free VAM seed from HP or AgResults. As part of 
household production, VAM producers typically cultivated small trial plots of VAM, which 
women more commonly controlled in dual headed households than white maize plots. Some 
female VAM producers also cultivated VAM on communal plots as part of women’s groups. 
VAM producers faced a number of constraints to production not just of VAM but also of white 
maize. This suggests that larger-scale VAM production could be limited by factors beyond 
the VAM-specific ones that the pilot is designed to address. 

4.2.1 Knowledge 
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As outlined in Section 3.1, we selected three smallholder sample groups based on exposure 
to VAM interventions: smallholders producing VAM in HP intervention areas (“HP 
smallholders”), smallholders producing VAM in planned AgResults intervention areas where 
HP often also worked (“AgResults smallholders”), and smallholders living outside of both 
those areas and who did not produce VAM (“non-VAM producers”). The 25 smallholders we 
interviewed who were already growing VAM by June/July 2015 learned about VAM between 
2011 and 2014. Of the 11 smallholders not already producing VAM whom we interviewed, 
five had heard of it—but only as recently as 2014 or 2015. 

VAM exposure at baseline was linked directly and indirectly to HarvestPlus and 
Ministry of Agriculture and Livestock activities. The smallholders who were aware of 
VAM at baseline learned about it directly or indirectly from activities implemented by HP in 
partnership with the Ministry of Agriculture and Livestock or other organizations that 
promoted VAM, such as the Peace Corps. Of the 30 interviewed smallholders who had 
heard of VAM, many (8 AgResults smallholders, 13 HarvestPlus smallholders, and 2 non-
VAM producers) reported that they were first exposed to VAM by agricultural extension 
officers or at a field day or demonstration plot. As a key source of exposure to VAM and one 
of the only accessible sources of information about VAM, agricultural extension officers 
shaped farmers’ knowledge about and interest in growing VAM. Agricultural extension 
officers, facilitated by HP, teach smallholders about VAM through one-on-one interactions, 
cooperatives, or at field days and demonstration plots. The remaining smallholders (four 
AgResults smallholders and three non-VAM producers) who were aware of VAM learned 
about it through other sources, such as neighbours, women’s clubs, and the radio.  

VAM producers had more knowledge about vitamin A and VAD than non-VAM 
producers. We hypothesized that knowledge about vitamin A and VAD influences 
smallholders’ decisions to grow VAM. Overall, we found that a higher proportion of 
smallholders who had heard of vitamin A and VAD and who had knowledge of the added 
benefits of vitamin A were VAM producers, than were smallholders who lacked such 
awareness. Despite this pattern, we cannot say whether VAM producers’ knowledge about 
vitamin A and VAD in fact influenced their uptake of VAM. Of VAM producers, nearly all (24 
of 25) knew what vitamin A was and most (22 of 25) had heard of VAD. By contrast, less 
than half (5 of 11) of non-VAM producers knew what vitamin A was and only a few (3 of 11) 
had heard of VAD. Overall, 26 of 36 smallholders said they knew about VAD. Some 
smallholders learned about vitamin A at health clinics that distribute vitamin A supplements 
to children under 5 years of age. Others learned about it from agricultural extension officers 
who taught farmers basic information about vitamin A at VAM trainings and demonstrations. 
So it is possible that at least some VAM producers learned about vitamin A and VAD when 
they learned about VAM.  

A higher proportion of VAM producers also knew the benefits of vitamin A compared to non-
VAM producers. Over half (16 of 25) of VAM producers had some knowledge of the benefits 
of vitamin A compared to a few (2 of 11) non-VAM producers. Most commonly, smallholders 
said that vitamin A is good for the eyes, helps with eyesight, or prevents blindness. Many 
farmers also responded that vitamin A helps with overall health and strength. A number of 
farmers emphasized that vitamin A is particularly good for school-aged children and helps 
them do well in school. In general, farmers in Eastern Province were less knowledgeable 
about VAM benefits than farmers in Central or Southern Provinces.  

4.2.2 Attitudes  

Smallholders held predominantly positive attitudes towards VAM. We hypothesized 
that smallholders’ attitudes about VAM shape their interest and motivation to grow it. At 
baseline most VAM producers reported that they had positive first impressions about VAM 
once exposed to it and someone explained what is is to them. A few smallholders said 
variously that they at first (i) confused VAM with yellow maize, (ii) questioned whether VAM 
was actually different from yellow maize, or (iii) saw VAM as having similar properties to 
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yellow maize. Contrary to findings from other value chain actors, the perceived similarity 
between VAM and yellow maize (and other local varieties grown commonly in the past) 
made VAM more familiar and acceptable to a small number of VAM producers. Many 
AgResults and HP smallholders said that they initially had a positive impression of VAM 
because it tasted nice when they first ate it and because of its health benefits. A number of 
the VAM producers in this group learned about VAM at field days where they were able to 
taste dishes made from the grain. A few VAM producers also referenced positive 
characteristics of VAM compared to white maize, such as being fast maturing, not easily 
susceptible to pest attacks, having small kernels (which means that the same weight of seed 
plants a larger area than larger kernel white maize), and having heavier kernels (which 
means that kernel for kernel, they can be sold at a higher price per kilogram). VAM 
producers’ interest in producing VAM centred on the positive attributes they thought VAM 
has. Only a few VAM producers reported an initial interest in VAM because of its market 
potential. 

Some VAM producers’ attitudes were also shaped by early adopters in their communities 
who provided first-hand accounts of VAM production and its benefits. For instance, one 
female VAM producer in Southern Province said that she looked to the first farmers who 
grew VAM demonstration plots nearby and saw that they “sold their maize early and they 
sold at a price more than us who had grown white maize.” Her attitude towards VAM was 
shaped by her perception of her neighbours’ positive experiences growing it. Neighbours’ 
experiences were particularly convincing for a few VAM producers, who said that they 
trusted others who told them of the goodness of VAM and first planted it without even tasting 
it beforehand.  

Minority of smallholders perceived VAD as a problem in their communities. As noted 
above, some smallholders (10 of 36) had not heard of VAD at baseline. Of the smallholders 
who had heard of VAD, just over half (15 of 26) said it was a problem in their communities. 
Some farmers who thought VAD to be a problem referenced personal observations of signs 
of the micronutrient deficiency. More often, however, farmers would point to programmes 
promoting vitamin A supplementation and VAM supported by the Government of Zambia, 
HP, and other donors and say they thought VAD must be a problem since otherwise 
programmes like these would not be in their area.  

VAM producers had multiple motivations for growing VAM. Many VAM producers said 
that they were motivated to grow VAM as a source of food, vitamin A, and income. Because 
maize is the staple food for the smallholders we interviewed and VAM is sufficiently similar to 
white maize, VAM producers saw that variety of maize as another source of their staple food 
(which would not be the case for other biofortified crops such as orange flesh sweet potato). 
Many VAM producers also saw the grain as an accessible and affordable source of vitamin 
A. One female AgResults smallholder related several goals for VAM production that a 
number of VAM producers relayed. She said that growing VAM,  

“is another way of reducing poverty… [because] someone can work on it and have 
something to eat and feed the family so that at least in other areas where they cannot 
find for example vitamin A… they will start having the vitamin A.”  

In addition, while some VAM producers were uncertain about the external market for the 
product, they commonly stated that a main goal of growing VAM was as a potential source of 
income for their family.  

4.2.3 Enabling factors and targeting of VAM interventions 

Knowledge of and a positive attitude towards VAM are necessary but not sufficient 
conditions for smallholders to grow VAM. Smallholders must also have access to VAM seed 
and sufficient resources (e.g., land, labour, inputs). Among the VAM producers we 
interviewed, it is not possible to completely disentangle the role of seed and input availability 
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(due to HP and AgResults activities) from that of smallholders’ knowledge and attitudes 
towards VAM in motivating their decision to adopt.  

VAM seed distribution facilitated initial uptake. Most of the VAM producers we 
interviewed received free VAM seed from agricultural extension officers, who distributed 
seed on behalf of HP and AgResults. HP targeted smallholders for distribution of small 
quantities of seed (often 500 g) through agricultural extension officers, schools, health 
clinics, and women’s groups. HP also targeted smallholders with somewhat larger land 
holdings to receive inputs to produce demonstration plots, and supplied these farmers with 
larger quantities of seed (10 kg) and fertilizer. In addition, AgResults donated seed to HP to 
distribute to farmers prior to the start of the pilot’s pull incentives to help ensure that there 
was sufficient VAM grain available for purchase by the millers in year 1 of the pilot.13 HP 
distributed the AgResults-provided seed through its existing partnership with agricultural 
extension officers, so many AgResults smallholders were unaware that the VAM seed they 
received was from AgResults.  

According to AgResults data from the Secretariat, 375 smallholder women’s farmer groups 
received seed that the pilot donated to HP in 2014-2015 (AgResults Secretariat, 2015). In 
practice, extension officers distributed varying quantities of VAM seed from AgResults (1 to 
25 kg for smallholders) to different types of farmers, under terms that also varied by type of 
farmer, with commercial farmers typically required to pay for the seed post-harvest, while 
smallholders were not required to do so.  

VAM producers had higher economic status than typical smallholders. AgResults and 
HP smallholders’ economic status may have facilitated their VAM production. Whether the 
result of sampling bias, AgResults and HP targeting, or systematic differences between VAM 
adopting and non-adopting smallholders, the AgResults and HP smallholders we interviewed 
were somewhat better off and more educated than the non-VAM producers. As an indication 
of economic status, the AgResults smallholders on average had larger land holdings than 
the other two groups;14 all owned televisions and had iron-roofed homes; and three-quarters 
lived in homes with cement floors. The HP smallholders and non-VAM producers on average 
had similar land holdings, but half of non-VAM producers had homes with mud floors and 
grass roofs, compared to one-third of HP smallholders. In addition, all HP smallholders 
owned televisions compared to one-third of non-VAM producers. A higher portion of 
smallholders in our overall sample, and especially in the AgResults and HP samples, lived in 
improved domiciles and own TVs than most rural Zambians, only 16% of whom have cement 
floors and own televisions (Central Statistical Office et al., 2015, pp. 18-19).  

4.2.4 Practice 

As expected, we found few instances where VAM production represented a substantial 
portion of smallholder households’ total maize production at baseline, relative to white 
maize—either in terms of area cultivated or resource invested. We compared VAM 
production to white maize production because farmers largely saw VAM as very similar to or 
a substitute for white maize. 

VAM uptake typically took place on a small-scale, trial basis. Over half of VAM 
producers started growing it within less than one year of learning about the product. A 

                                                

13
  This pilot activity is important to note regarding the goal of evaluating the overall impact and cost-

effectiveness of the AgResults pull mechanisms in Zambia. It constitutes instead a push activity. 

14
  AgResults smallholders’ reported average agricultural land holding was 6.3 ha, compared to 

4.4 ha for HP smallholders and non-VAM producers. These land sizes are higher than average 
land holdings in the sampled provinces, as average land holdings are 3.3 ha in Central Province, 
2.9 ha in Eastern Province and 3.8 ha in Southern Province (Tembo and Sitko, 2013, p. 20).  
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smaller portion of VAM producers started to grow it within one to three years of exposure. 
On average, AgResults and HP smallholders reported that they had grown VAM for 1.5 
years (range of 1 to 4) at baseline. In contrast to the primary role of white maize in 
smallholders’ production systems, VAM production was peripheral. During the 2014/15 rainy 
season, most of the AgResults and HP smallholders that we interviewed grew small 
quantities of VAM on half a hectare or less of land, compared to an average of two hectares 
for white maize. Nearly all VAM producers planted only the free seed that they received. As 
an exception, two VAM producers planted VAM seed that they had purchased and one VAM 
producer planted seed that they had saved from the previous harvest. In comparison, all but 
one smallholder paid a subsidized fee for hybrid white maize through FISP or purchased it 
from agro-dealer shops. Some VAM producers grew VAM without decreasing production of 
other crops, while a few VAM producers who planted 10 kg or more of VAM seed reported 
that they decreased production of other crops, such as white maize, sweet potatoes, and 
tobacco.  

VAM producers used practices and inputs to produce VAM similar to those that they used to 
produce white maize. As with white maize, all VAM producers applied fertilizer during 
production except one whose VAM died before it was time to apply fertilizer. Most VAM 
producers used family labour to grow VAM and white maize, often including participation 
from the wife, husband, and children, which is consistent with findings from national level 
surveys on white maize growing in general (Shipekesa and Jayne, 2012, p. 3). Fewer VAM 
producers used some hired labour for their VAM production (4 of 25) than for their white 
maize production (11 of 25). This may be because they grew a small amount of VAM or 
decided not to invest as much in VAM production as white maize production. VAM producers 
reported that both their VAM and white maize yields were negatively impacted by poor 
rainfall and VAM yields were low due to late delivery of seed to many households.  

VAM producers often grew the grain on a trial basis, in order to test its production and see if 
what they were taught about VAM was true. VAM producers did not indicate that they saw 
testing VAM as a risky endeavour. Typically, they were interested and willing to test it 
because of the positive attitude they had about VAM. For instance, one 60-year-old woman 
in Southern Province said,  

“When I heard of it… with the benefits that were explained, I got very interested and I 
wanted to cultivate it so I could see for myself that it indeed has benefits and the way it 
grows.”  

Her VAM uptake was conditional in order to test it and verify its benefits. Another female 
VAM producer in Southern Province said that her women’s group grew VAM, but “since it is 
the first time, we want to learn more since it was sort of an experiment to start.” She hoped 
her group would learn from its experience and improve its production the next year. 
Smallholders’ perceptions of VAM performance and the initial benefits that they experience 
from VAM production, sale, and consumption may shape their future VAM production 

VAM producers described a number of factors that influenced how much white maize and 
VAM they had produced to date and how much VAM they may produce in the future. These 
included household food supply, income needs, and the VAM market. In making decisions 
about food supply, some VAM producers considered factors such as household food and 
nutritional needs, current maize stocks, and yields of different maize varieties. For market 
decisions concerning VAM sales, some VAM producers said that their future production of 
VAM would depend on the VAM market demand and the price of VAM compared to white 
maize. A few VAM producers said that they might discontinue producing white maize and 
produce only VAM in the future if market demand increases, while others said that they 
would continue to grow both white maize and VAM regardless of market performance. A few 
smallholders who reported that they would continue to grow some white maize with VAM 
said that was due to the traditional role of white maize in farming and diets. For example, 
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one female HP smallholder said that even if she expands VAM production in the future, she 
will continue to grow white maize “because of culture really.”  

Female control was greater over VAM production than white maize production. The 
control of household VAM production by gender was somewhat different than for white 
maize, among the smallholders sampled. While nearly all maize fields were owned by men, 
and the majority of fields were wholly or partially controlled by men, a higher portion of 
household VAM fields than white maize fields were controlled solely by women in dual-
headed households. In dual-headed households, a larger portion  of household VAM fields 
were controlled by women (6 of 18), compared to the portion of household white maize fields 
that were controlled by women (5 of 32) in our sample and the 5% of white maize fields 
controlled by women nationally (Shipekesa and Jayne, 2012, p. 5). Outside of household 
production, some women controlled VAM production as part of women’s groups that 
received seed from HP and AgResults and grew VAM on communal plots. 

Several smallholders related the difference in gender control of VAM fields to farmer 
experimentation and to the targeting of HP’s efforts on women, such as through under-5 
clinics. In many cases where women controlled a household’s VAM fields, VAM producers 
said that was because either the woman was registered to receive the seed from extension 
officers or she was the one who learned about it, so she had control over the field where it 
was grown. Other respondents explained that women controlled the VAM field because they 
were testing VAM to see how it grows and how their family benefits. In such cases, the 
implication was that the VAM-planted field was merely a demonstration or test plot, so the 
woman in the household was in charge of it. For women who grew VAM as part of women’s 
groups, control of VAM production fell to women because these groups had communal plots 
that were separate from household agricultural land.  

Women’s greater control of VAM production could impact decision making about how to use 
VAM yields, as the rate of commercialization of maize fields is higher with male control in 
Zambia (Shipekesa and Jayne, 2012, p. 6). The gender control of VAM production and 
decision making regarding VAM sales could shift towards men if the VAM market develops 
and if households transition from VAM experimentation to larger-scale adoption and increase 
the extent to which they produce VAM for market. If women’s groups continue to grow VAM, 
their decision making about VAM yields will likely stay autonomous because that production 
is separate from household-level production. 

Multi-faceted constraints exist for VAM production. During a “scored causal diagram 
activity”15 in focus groups, VAM producers identified their goals for VAM production and the 
primary constraints they face in relation to those goals. During this activity, VAM producers 
identified 16 direct constraints that they face to VAM production for food and 15 direct 
constraints for income as well as interconnected causes for each constraint (see Appendix C 
for diagrams). VAM producers ranked a lack of inputs (primarily lack of fertilizer and VAM 
seed) as the primary constraint on VAM production for both food and income, followed by 
sub-optimal farm management practices for income and lack of money for food. In 
comparison, non-VAM producers ranked environmental factors as secondary to a lack of 

                                                

15
  Scored causal diagrams  are a participatory farm management exercise that farmers and 

researchers can use to map the constraints that influence production systems, the relationships 
between those constraints, and the relative importance of each constraint. When using SCDs for 
a specific enterprise (white maize or VAM in this case), farmers begin the exercise by identifying 
the motivations of their engagement with the enterprise, such as food access and income. 
Farmers then identify the barriers they face and the relationships between the barriers, and 
collectively rank their relative importance using provided counters (Dorward, Shepherd, and 
Galpin, 2007, pp. 14-22).  
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inputs among the constraints they face in producing white maize for food. Because limited 
access to inputs is a significant current constraint on VAM and white maize production, 
smallholders will likely face resource constraints for VAM production in the future and may 
have to divert scarce resources away from, or reduce production of, other crops in order to 
increase VAM production. These constraints also suggest that expanded VAM production 
may be limited by household poverty and a complex set of external factors.  

4.3 Evaluation Question 3: What has been the impact of the biofortification 
pilot on smallholders’ incomes? 

In this section we present the results of our baseline analysis of the relationship between the 
AgResults pilot and smallholder income. The pilot expects to impact smallholder income by 
creating a market and demand-pull for VAM, which AgResults hopes will incentivize 
smallholders to produce VAM for market. The impact of the pilot on smallholders’ income 
may be shaped by the role of maize sales in smallholders’ livelihood activities, the 
development of the VAM market, the effectiveness of millers’ engagement, and smallholders’ 
VAM uptake and sale decisions and practices. In this section, we discuss the role of maize 
production in smallholders’ livelihoods prior to the pilot, smallholders’ knowledge and 
attitudes about the potential to sell VAM in the market, and the extent of smallholders’ VAM 
and maize sales at baseline. We again first summarize results and then describe the 
detailed findings. 

As expected, the evaluation confirmed that white maize sales provided an important source 
of income for smallholders at baseline, establishing that in the future VAM sales could 
substantially impact total smallholder income. VAM producers typically had little knowledge 
of the existence of a commercial VAM market but were optimistic about its potential. In 
addition, while many VAM producers expressed interest in selling VAM in the future, they 
faced competing priorities between using VAM for sale or consuming it. Further, VAM 
producers reported a range of constraints to earning income from VAM, including limited 
access to resources. Again as expected, at baseline VAM producers had limited participation 
in the nascent VAM market. 

4.3.1 The role of maize in smallholder farmers’ livelihood activities 

We confirmed that the pilot has the potential to improve smallholder income because farming 
in general, and white maize sales in particular, are smallholders’ primary sources of income. 
Thus, if farmers move land from production of other crops into production of VAM, and VAM 
proves to be a higher revenue-per-hectare crop than currently grown crops, incomes will go 
up. The actual impact on smallholders’ income will depend not just on adoption but on VAM 
production costs and yields and the prices that smallholders receive in selling the grain.  

As is common in rural Zambia (Central Statistical Office et al., 2015, p. 45-46), most 
smallholders interviewed reported that crop sales are their primary source of income, while a 
minority said that informal business activities or livestock sales are their primary source. Of 
the crops they sold, most smallholders ranked white maize as the primary or secondary 
crop. Other important sale crops that smallholders reported were vegetables, cotton, and 
groundnuts. In general, smallholders characterized income from white maize as a 
dependable and significant source of household income at baseline. Some farmers also 
indicated that they had little choice but to sell white maize to earn money because they could 
not access markets for other crops. VAM producers’ decisions to sell VAM or keep it for 
home consumption are likely to be key determinants of the pilot’s impact on smallholder 
income. 

4.3.2 Awareness and attitudes about VAM markets 

VAM producers’ had minimal knowledge of the VAM market prior to the pilot. When 
interviewed at baseline VAM producers had little knowledge of the existing VAM market or 
how it might develop. We asked all farmers to list possible white maize buyers and VAM 
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producers to list possible VAM buyers to gauge their knowledge of sales outlets. For white 
maize, smallholders listed an average of 2.6 possible white maize buyers. FRA was the most 
common buyer that smallholders listed, followed by buyers in town, others in villages, 
Cargill,16 and “briefcase buyers.”17 In contrast, VAM producers listed an average of 0.9 
possible VAM buyers. Of the 25 VAM producers, 7 said they did not know any possible VAM 
buyers, 14 listed one, and 4 listed two. Agricultural extension officers were the most common 
VAM buyer type listed, followed by HP. A few smallholders identified millers as possible 
buyers. The few AgResults and HP smallholders who said that millers were potential buyers 
heard from extension officers that some millers will start buying VAM. For both VAM and 
white maize, smallholders mentioned millers as potential buyers in Central and Southern 
Provinces, but not in Eastern Province.  

VAM producers had varying attitudes about the VAM market in its current state: VAM 
producers’ differing engagement with and knowledge of the VAM market shaped their 
attitudes about the market at baseline. Some VAM producers viewed the current VAM 
market positively because they believed one could easily access the market and sell VAM 
quickly. In stark terms, one male AgResults smallholder in Southern Province compared the 
VAM market favourably to the white maize market. He said, “We heard that for the [VAM] 
market we can’t suffer the way we suffer with white maize, because orange wow, it finds 
market on its own.” Like this farmer, several VAM producers characterized the local 
aggregation and intermediary role of agricultural extension officers as a factor that facilitated 
their market access for VAM. In contrast, others reported that there were currently few or no 
buyers of VAM, particularly in comparison to white maize. As one female HP smallholder 
said, “We have no idea where we can sell [VAM].”  

VAM producer held optimistic expectations about the future of the VAM market. Many 
VAM producers were optimistic about the future potential of the VAM market. When asked 
about their expectations for VAM prices compared to white maize prices, half of VAM 
producers said that they expect VAM to get the higher price, and more than one-third said 
that they want VAM prices to be higher than white maize prices in the future. They gave a 
range of reasons for this price differential, including that VAM should be more expensive (i) 
due to its health benefits, (ii) as a marketing strategy to raise its perceived value to 
consumers, (iii) as a new and unique product, or (iv) because farmers were told by 
agricultural extension officers that VAM prices would be higher. Only three VAM producers 
said that they expect VAM prices to be the same as white maize prices in the future. Only 
one VAM producer said that he expects VAM prices to be lower because it is a new crop.  

VAM producers faced tensions regarding the decision to sell versus consume VAM: 
VAM producers’ explanations about how they expected to decide to sell VAM or not in the 
future suggest that consumption and sale are competing household priorities and that 
households were uncertain how they would use VAM yields in the future. When asked if their 
priority was to sell or consume VAM, nearly all VAM producers said that their priority was to 
keep VAM for home consumption. However, many VAM producers also said that they would 
like to sell VAM in the future. When saying that keeping VAM for consumption was the 
priority, VAM producers often referenced what they were taught by extension officers—that 
VAM has nutritional benefits and is meant for home consumption. VAM producers did not 
seem to think that they needed to have a year-round supply of VAM, as they did for white 

                                                

16
  Cargill is a major multinational food and agriculture company that purchases maize, among other 

crops, in Zambia.  

17
  This is a local term for a type of assembly trader that comes to villages and purchases small 

quantities of grain, often at prices that smallholders characterize as low or exploitative (Sitko and 
Jayne, 2013, p. 56). 
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maize, in order to have enough VAM for consumption and thus have surplus for sale. This 
suggests that the perception of how much VAM is needed for household consumption may 
strongly shape how much VAM producers decide to sell in the future.  

In addition to food access and nutritional considerations, VAM producers said that they 
expect in the future to consider their income, household expenses, and prices and market 
access compared to other primary market crops when they decide whether and how much 
VAM to sell. Some VAM producers were very interested in selling VAM. For example, one 
single female HP smallholder explained that since she has no husband, “To help myself… I 
sacrifice to cultivate a lot so I have enough to sell to HP.”18 Several VAM producers said that 
they have not sold VAM because they cannot sell it. For example, one male HP smallholder 
said that “because there is no market, we just grow it for the family,” and a female AgResults 
smallholder said that they currently “give it to the children because there is nowhere to sell.” 
It remains to be seen how VAM producers will react to future market conditions. VAM 
producers will likely make their sales decisions based on  how VAM market conditions and 
access to sales outlets compare to white maize, within the context of their households’ 
needs and livelihood strategies. A possible risk or unintended consequence of the pilot is 
that farmers may keep only a small portion of future VAM yields for consumption.  

Within households, we did not see evidence that women’s greater control of household VAM 
fields translated into greater control of decision making about sales of VAM from household 
production. By default, single female household heads made decisions on VAM sales, as 
they did for white maize. Most VAM producers in dual-headed households reported that the 
husband and wife sit together and discuss how much VAM to keep and how much to sell. In 
a few cases, smallholders said that women knew how much maize needed to be retained for 
household consumption and so they could decide how much maize to keep although not 
how much to sell per se. Smallholders often did not explicitly say that the husband had a 
larger role in decisions about sale compared to consumption. However, women and men 
often responded that in practice, although they discussed the decision together or consulted 
each other, the wife rarely disagreed with the husband, who often ultimately had the 
‘authority’ or ‘power’ to make the decision or resolve a disagreement. There were two female 
VAM producers in typical dual-headed household circumstances who said they decided 
about VAM sales—one who controlled the VAM field and one whose husband said that VAM 
“is for the wife.” The three other women who controlled decisions about VAM sales in dual-
headed households explained that their decision-making ability was due to particular 
circumstances, including being the de facto household head due to the husband’s illness 
and being in a polygamous household, which afforded a particular kind of autonomy.  

There are multiple constraints to earning income from VAM. During the scored, causal 
diagram activities referenced above, VAM producers mapped out a more complex web of 
constraints to earning income from VAM than growing VAM for food. The highest-scored 
constraints clustered around a lack of inputs, followed by sub-optimal farm management 
practices, market access, and environmental constraints. While the VAM producers 
identified market access as a problem, they were more concerned about production 
constraints and having enough surplus to sell. By comparison, non-VAM producers’ scoring 
of income constraints for white maize was distributed more among lack of inputs, market 
access, and government activity in the market. It is possible that VAM producers were more 
concerned with successful cultivation than white maize producers, since VAM is a new crop 
that they were just beginning to incorporate into their production systems. 

                                                

18
  The attractiveness of selling to HP was due in part to the fact that HP purchased VAM at a 

premium. Our baseline research shows this already to have shaped many respondents’ 
expectations of the market. It is important to note as well that, while HP has thus far purchased 
VAM at a premium, millers have not shown a willingness to do so. 
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4.3.3 Practice 

Although the smallholders sampled had above-average participation in the white maize 
market,19 the VAM producers among them reported low sales of VAM at baseline. They had 
not yet sold VAM in 2015 as that harvest either had not yet occurred or had just occurred. In 
2014, only a quarter of VAM producers sold VAM (6 of 25), and just one producer reported 
selling it in 2013. VAM producers who sold in 2014 sold an average of 400 kg (with 
quantities ranging from 100 to 1400 kg). Most sold to HP or to agricultural extension officers 
at ZMK 1.4 per kg, with one smallholder reporting having sold to others in the village at ZMK 
1.54 per kg. Only four smallholders interviewed sold white maize directly to a miller. These 
smallholders sold similar quantities to millers as to FRA and Cargill, with quantities sold 
averaging 1962 kg at prices ranging from ZMK 0.8 to 1.4 per kg. They expressed relatively 
positive attitudes about selling to millers, though they were also concerned over the need to 
transport maize to millers.  

4.4 Evaluation Question 4: What has been the impact of the biofortification 
pilot on poor consumers’ demand for VAM?  

In this section we present the results of our baseline analysis of poor consumers’ demand for 
VAM, as a precursor to possible expansion of VAM consumption in the pilot. Here we draw 
on original data from three sub-groups: poor urban consumers, rural non-farm consumers, 
and members of rural smallholder farming households. We collected these data by means of 
a structured point-of-sale survey of 1013 urban consumers and semi-structured interviews 
with the 66 rural non-farm consumers and 36 rural smallholders. We discuss our results in 
detail in the sections below, and summarize them as follows: 

As expected, baseline rates of exposure to and consumption of VAM were highest among 
the 36 purposively selected rural smallholders, 25 of whom we selected in part because they 
were known already to be growing VAM. The next highest awareness and consumption 
rates occurred for rural non-farm consumers, with the lowest rates observed among 
respondents to the urban consumer survey. Even among the latter two groups, those who 
had heard of or tried VAM were generally receptive to its taste and appreciative of its 
nutritional qualities. Among VAM-producing smallholders, most praised its taste and 
nutritional qualities. Most non-VAM producing smallholders we interviewed had not heard of 
the product. 

4.4.1 Urban consumer VAM awareness and consumption 

As summarized in Exhibit 4-1, only 13% of urban consumers who responded to the point-of-
sale survey reported awareness of vitamin A maize. Half of those reporting awareness also 
said they had eaten it before, and three-quarters of those who had eaten it before reported 
liking it. Among respondents who had heard of VAM, 69% were able to cite at least one of its 
nutritional or other benefits. Of respondents familiar with VAM, 57% cited the better taste of 
VAM (compared to white maize) among its benefits, while a quarter mentioned higher 
vitamin A levels as a benefit. When the latter are combined with responses affirming that 
VAM is healthier for their family, nearly 40% of respondents who knew about VAM revealed 
some awareness that VAM has nutritional benefits.  

                                                

19
  Of all smallholders interviewed, 32 of 36 last sold white maize in 2013 and 2014, and none of 

these smallholders reported subsequently running out of their maize supply and having to 
purchase maize. Four non-VAM producers had not sold white maize in recent years, and of them, 
three were net maize buyers in 2014/15. In contrast, nationally, 28% of small and medium 
smallholders were net sellers, 49% were net buyers, and 23% neither bought nor sold maize in 
2007/08 (Tembo and Sitko 2013, p. 25).  
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As presented in Exhibit 4-1 below, among respondents who were aware of VAM, 72% first 
heard about it from other consumers, implying that at this early stage in the development of 
a market for VAM in urban Zambia, word of mouth appears to be a leading channel for 
disseminating knowledge of the product. However, only a tenth of respondents claiming 
awareness of VAM were able to recall the maize’s distinctive orange colour—an indication 
that at least some respondents’ familiarity with the product may have been exaggerated or 
spurious. It is important to note that, though its orange colour is distinctive, VAM cannot be 
identified based on colour alone. In addition to ambiguity in how “yellow” and “orange” are 
perceived by different individuals and labelled in different languages, there exist non-vitamin 
A fortified varieties of both yellow and orange maize. 

Exhibit 4-1. VAM awareness among poor urban consumers 

Awareness indicators 
Percent responding 

affirmatively 
Number of respondents to 
whom question was posed 

Mean   

Are aware of VAM 12.6% 1,013 

Of those aware, have eaten VAM 49.2% 128 

Of those who have eaten, like VAM 74.6% 63 

Of those aware, know of at least one 
benefit 68.0% 88 

Proportion of respondents   

Of those aware, benefits of VAM 
cited  88 

          Better tasting 56.8% 50 

          Improves vitamin A levels 25.0% 22 

          Healthier for family 14.8% 13 

          Costs less 3.4% 3 

Of those aware, where respondent 
heard about VAM  88 

          Word of mouth 71.9% 92 

          Media report 16.4% 21 

          TV commercial 7.8% 10 

          Saw it in market 3.9% 5 

          Billboards or public signage 0.0% 0 

          Public education campaign 0.0% 0 

          Other 0.0% 0 

Description of colour  128 

          Yellow 71.1% 91 

          Orange  8.6% 11 

          Don't know 20.3% 26 

Notes: Data from urban consumer survey of 10 June – 2 July 2015 (N = 1,013). Note that, as column 3 details, 
not all questions were posed to all 1,013 respondents.  

Exhibit 4-2 below reports responses to questions about maize consumption. These were 
consistent with baseline findings from our IQA and other formative research: respondents 
reported eating white maize very frequently, whereas few had ever eaten VAM. In fact, only 
two respondents reported eating VAM on a weekly basis. By contrast, 93% of respondents 
eat white maize on a daily basis, among whom 77% reported eating it twice a day and 7% 
three times a day or more. Most urban consumers sampled reported purchasing their mealie 
meal at small shops, once or twice per month, in bags ranging in size from 250g to 50kg and 
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usually in the 10-25kg range. Most respondents reported eating breakfast meal, with only 
one in ten respondents saying they eat roller meal instead. That a large portion of 
respondents to our survey reported purchasing their maize in bulk once or at most twice a 
month is not surprising, in light of the fact that data collected from retailers at these same 
market sites show that price/kg declines by over 42%, on average across all market sites, as 
package size increases from 2.5 kg to 25 kg. 

As for maize purchases, only 16% of respondents said they buy their white mealie meal from 
either Mushe, Musanza, Star Milling, or Choma Milling—the four currently participating 
AgResults millers. The two brands of VAM mealie meal that consumers claimed to have 
purchased are from millers that do not currently mill VAM at all, but only white maize. We 
note this potential weakness in self-reported data by consumers on their commercial maize 
sources, and will take steps to mitigate it during endline data collection. 

Exhibit 4-2. White maize consumption and purchasing habits of poor urban 
consumers 

Notes: Data from urban consumer survey of 10 June – 2 July 2015 (N = 1,013). 

Sampled households reported consuming, on average, 6.4 kg of white maize per week. Of the 1,013 respondents 
sampled, only two (2) reported actually having purchased or consumed VAM mealie meal, so we do not report 
VAM results above. 

Exhibit 4-3 below details the type of market site most frequented and type of white maize 
mealie meal most frequently consumed by respondents in our sample. Over 75% said that 
they normally get their mealie meal at small shops or kiosks like the ones covered by our 
survey, while nearly 90% said that they usually eat breakfast meal.  

Characteristic 
Percent responding 

affirmatively 

Consumption  

Frequency of Consumption per Week  

          Once 0.6% 

          2-3 Times 1.6% 

          4-6 Times 4.1% 

          Every Day 93.4% 

          Never 0.1% 

          Other 0.2% 

Frequency of Consumption in a Day  

          Once 16.3% 

          Twice 77.1% 

          3 Times or More 6.5% 

          None 0.1% 

Purchasing  

Respondent Purchased Today 6.5% 

Frequency of Purchase in a Month  

          Once per Month 70.7% 

          Twice per Month 23.1% 

          Weekly 3.0% 

          Multiple Times in a Week 0.2% 

          Daily 0.9% 

          Other 2.2% 
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Exhibit 4-3.  Sources and types of white maize purchases 

Characteristic 
Percent responding 

affirmatively 

Source for Mealie Meal Purchases  

Small Shop/Kiosk 75.4% 

Market Vendor 13.2% 

Miller Outlet 5.1% 

Chain Supermarket 3.4% 

Independent Supermarket 2.2% 

Other 0.7% 

Type of White/Traditional Mealie Meal Respondent Usually Eats  

Breakfast Meal 89.6% 

Roller Meal 8.7% 

Super Roller Meal 0.7% 

Mugayiwa 0.6% 

Other 0.4% 

Notes: Data from urban consumer survey of 10 June – 2 July 2015 (N = 1,012). 

 

4.4.2 Rural non-farm consumer VAM awareness and consumption 

Our interviews with 66 opportunistically selected rural non-farm consumers showed that 
while awareness of VAM (and VAD) was relatively low in this segment of the population, 
there was considerable interest in VAM once interviewees were told about the product and 
its benefits. Rural non-farm consumers reported interest in VAM for both its nutritional and 
eating qualities, and as a food option not just for individual household members but 
potentially for the whole family. Interestingly, despite interest in consuming VAM on the part 
of many rural non-farm families, there was a strong preference among interested 
respondents in VAM being priced lower than white maize. 

Only a minority (18 of 66) of rural non-farm consumers interviewed knew about VAM, with 
more than half of those consumers (10 of 18) having learned of it by word of mouth. Fewer 
than half (7 of 18) of the consumers who knew of VAM reported having consumed it, nearly 
all of them having tried it for the first time either in 2014 or 2015.  

Consumers that were aware of VAM or learned of it during the course of our interviews were 
most frequently interested (10 of 66) in its nutritional or health benefits, while several (6 of 
66) reported that they particularly valued its taste. A minority of consumers interviewed (25 
of 66) consider vitamin A deficiency to be a problem in their area, while a majority (42 of 66) 
reported that they felt that consumption of VAM could help to address VAD.  

Rural non-farm consumers represent a potential high growth market for VAM, as they are 
currently heavy consumers of white maize, with most (50 of 66) purchasing 25 kg bags, and 
nearly all (64 of 66) purchasing either once or twice a month. Most respondents (47 of 66) 
usually eat breakfast meal, followed in frequency by roller or super-fine meal (10 and 4 of 66, 
respectively). The remainder reported that they purchase maize grain to get it milled at a 
hammer mill. Very few (4 of 66) interviewed had ever purchased VAM.  

An ample majority (52 of 66) of those that knew of VAM or learned about it in the course of 
the interview reported that they would be interested in purchasing it for their family if it were 
available, although the majority of these (39 of 52), expressed that they would not be willing 
to pay as much for VAM as they do for white maize (only 7 of 52 said they would be willing to 
pay more). Of those households that expressed an interest in purchasing VAM, most (40 of 
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52) said that they would share it among all members of their household. This perception that 
VAM was a food for the whole household, and not primarily for more nutritionally vulnerable 
household members such as females or children, persisted even in the face of hypothetical 
shortages of VAM.  

In summary, while awareness of VAM (and VAD) was relatively low among rural non-farm 
consumers, there was considerable interest in VAM once interviewees learned about VAM 
and its benefits. Consumers were interested in VAM for both its nutritional and eating 
qualities, and as a potential food for their whole family. Interestingly, despite their interest in 
consuming VAM, there was a strong preference for VAM being priced lower than white 
maize. 

4.4.3 Smallholder maize awareness and consumption  

White maize is the staple food for the 36 smallholder households interviewed. Most VAM 
producers interviewed consume VAM when it is available and incorporate it into their diets in 
various ways. VAM producers often said that they were motivated to consume VAM because 
of its nutritional benefits and its good taste. Many VAM producers related their need to 
consume VAM to their general inability to access other vitamin-A rich foods and low diet 
diversity.  

VAM consumption was frequent but had limited duration: VAM producers largely 
consumed VAM in place of white maize. Of the VAM producers we interviewed, over 83% 
(20 of 25) said they consumed white maize every day, while 76% (19 of 25) reported eating 
VAM every day. All VAM producers reported that all members of the household consumed 
VAM. Most of the VAM producers consumed VAM for less than half of the year. Of the VAM 
producers, 40% (10 of 25) consumed VAM for one to two months, 24% (6 of 25) consumed it 
from three to six months, and the remaining households consumed it for seven months or 
more (see Appendix D for consumption details). VAM producers were typically unable to 
consume VAM year round due to limited VAM supplies from home production and limited 
ability to purchase VAM grain locally. When they did not consume VAM, VAM producers 
consumed white maize. Most smallholders had sufficient maize supplies overall, as only two 
households had to supplement white maize from their own production with purchased white 
maize after their supply ran out.  

Smallholders incorporated VAM into diets: Smallholders largely accepted VAM as a 
replacement or substitute for white maize, which suggests that smallholder consumption of 
VAM may increase over time. VAM producers incorporated VAM into their diets in different 
ways according to their food preferences, access to VAM, flour processing habits, and 
interest in its health benefits. Typically, VAM producers reported that VAM has a nice taste 
and that it is sweeter than white maize (though this was not universally seen as a positive 
attribute). VAM producers largely consumed and preferred to consume VAM in the same 
forms as they do white maize,20 although some VAM producers reported taste, density, and 
cooking differences between white maize and VAM that influenced their consumption of 
VAM.21  

                                                

20
  VAM producers typically made the same type of flour (mugayiwa, roller, super roller, or breakfast) 

and made the same dishes out of VAM as for white maize, including nshima (stiff maize porridge), 
porridge, samp (maize grain porridge), and sweet beer. 

21
  A few VAM producers had preferences for certain maize dishes to make out of VAM versus white 

maize and certain types of relish with which to consume nshima made from VAM. A few thought 
that nshima made from VAM does not go well with certain types of relish, such as only vegetables 
or relish made with groundnut flour. A few also said that VAM flour is denser so it requires less 
flour when cooking than white maize, it needs to cook longer than white maize when making 
nshima, and you feel fuller than when eating it than white maize. 
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The different ways that VAM producers incorporated VAM into their diets could have 
nutritional implications. While stores lasted, VAM producers followed four patterns when 
consuming VAM with white maize—ate entire VAM supply until it was gone, alternated 50 kg 
bags of white maize and VAM, ate VAM for particular meals per day or week, or mixed VAM 
and white flour when cooking. These patterns related to VAM producers’ preferences for 
maize milling, efforts to stretch VAM consumption over a longer period of time for taste or 
health reasons, and efforts to regularly incorporate VAM into their diets. A few VAM 
producers said that they would prioritize children for VAM consumption if they had a 
shortage. However, it was unclear what degree of shortage would trigger this behaviour, 
because most VAM producers did not have a 12-month supply of VAM (which is a common 
standard for having sufficient supplies of white maize) and did not prioritize children’s’ 
consumption.  

4.5 Evaluation Question 5: What evidence exists that the effects of the 
biofortification pilot will be sustainable in the medium to long term? 

Baseline results from Evaluation Questions 1–4 offer insights into the potential for the pilot to 
expand the VAM market in Zambia. Should such effects occur during the period when 
AgResults miller incentives are in place, the question will turn to the sustainability of the 
pilot’s effects over the medium to long term following the phase-out of ‘pull’ incentive 
payments. This will depend heavily on whether the pilot succeeds in addressing the key 
constraints impeding the development of a viable VAM market. In this section we describe 
these constraints as identified during the design and baseline phases of the evaluation. We 
summarize our findings as follows, and discuss them in more detail below. 

Four factors are likely to be important in determining the medium to long term sustainability 
of the pilot’s impact: 1) private-sector investment in the VAM market; 2) the evolution of 
mainstream consumer demand for VAM; 3) the development and enforcement of clear 
grades and standards for VAM quality; and 4) the degree to which a market for industrially 
milled VAM facilitates or hinders nutritionally vulnerable consumers’ access to and 
consumption of VAM. We note that even if the pilot does give rise to the first two factors, as 
our baseline findings suggest it might, and even if the third factor were to develop along with 
a growing market in Zambia, it does not necessarily follow that the market for VAM will 
benefit all Zambians or the most nutritionally vulnerable consumers in Zambia. 

With respect to the first factor, whether the pilot catalyses private sector investment in the 
market, at baseline there were four millers that had applied to participate in the pilot and 
indicated a willingness to make significant investments. The millers were willing to make 
these investments in order to gain a foothold in the market including creating demand for 
VAM among consumers. At the same time, other value chain actors also evinced a 
willingness to engage in the market, presuming supply of and/or demand for VAM. This 
willingness to engage along the value chain suggests that the first condition for sustainable 
effects—initial willingness to invest in the market—has been met. 

The second factor affecting sustainability is the degree to which mainstream consumers 
demand VAM. This will depend heavily on the effectiveness of demand creation activities on 
the part of millers as well as other entities (such as donor-funded projects, government, and 
other value chain players). Our baseline results suggesting that many consumers are open 
to consuming VAM, and other research results showing that consumers respond favourably 
to its taste and other qualities, imply that there is potential to create consumer demand for 
VAM during the pilot, and sustain demand following cessation of the pilot. 

Turning to the third factor, commercial supply of and demand for industrially milled VAM will 
only be sustainable if adequate supporting institutions and standards are developed and 
established, most notably quality standards for VAM. These standards will be essential to 
reducing transaction costs between buyers and suppliers in the market and sustaining 
consumer demand for VAM, particularly given that it is highly valued for its nutritional 
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properties, which cannot be observed by consumers at purchase. We will keep a close eye 
on any changes to Zambia’s current regulatory regime of potential relevance to VAM quality 
control. 

Fourth and finally, the pilot’s success in establishing a market for industrially milled VAM will 
not necessarily lead to either direct or indirect benefits for nutritionally vulnerable consumers. 
The sustainability of any such impact will depend heavily on the initial success of the pilot in 
reaching nutritionally vulnerable consumers. Our findings from evaluation questions 1-4 
indicate that the three groups of poor and presumably nutritionally vulnerable consumers 
covered in this study—smallholders, rural non-farm consumers, and the urban poor—may or 
may not benefit nutritionally from the development of a market for industrially milled VAM. 
For smallholders, the extent to which they do will depend on their adoption and consumption 
decisions, since even VAM adopting households could potentially sell all or most of their 
production if prices provide a strong enough incentive for them to do so. For poor rural non-
farm consumers, how industrially milled VAM and VAM grain are priced relative to 
comparable white maize products, and their degree of exposure to the nutritional benefits of 
VAM, are likely to determine the degree to which they benefit nutritionally. For the urban 
poor who purchase industrially milled maize products, nutritional benefits from the 
development of an industrially milled VAM market will hinge on how packaged VAM mealie 
meal is priced and marketed. For the poorest of the urban poor, who may not purchase 
industrially milled VAM (or white maize) at all, the availability and affordability of VAM grain 
at hammer mills may prove decisive. 

4.6 Evaluation Question 6: What is the evidence on the scale of any effect 
on private sector investment and uptake, and on the cost-effectiveness 
of the biofortification pilot as an approach? 

This question is best answered after endline data are available to assess the impact and 
cost-effectiveness of the pilot. In answering this question, we will compare the firms’ 
projections about the scale they expected to reach and what they actually did. Since the pilot 
is not yet launched and the firms are continuing to refine their strategy, we do not yet have 
adequate data to present the firms’ expectations.  

4.7 Evaluation Question 7: What lessons can be learned about best 
practices in the design and implementation of the biofortification 
initiatives? 

Baseline research affirmed one key observation from the evaluation design phase: that the 
existence of nationwide push interventions in support of VAM by HP and other donors serve 
to confound efforts to attribute to the AgResults pilot changes over time in VAM consumption 
and uptake by poor consumers and smallholders. These non-pilot interventions, as well as 
the anticipated inclusion of VAM seed subsidies as part of the Government of Zambia’s 
Farmer Input Support Programme (FISP), may contribute to lowering VAD rates in Zambia in 
a way that undermines the effectiveness of pull mechanisms or even obviates the need for 
them. 

In addition, the AgResults pilot itself undertook additional (temporary) push interventions 
directly, which were deemed necessary to enable the central pull incentive of the pilot to 
succeed. During the design phase of the evaluation we learned of the AMCs and VAM seed 
donations that AgResults was directly and indirectly providing to commercial farmers through 
HP; during baseline data gathering in June 2015 we learned that the pilot management team 
in Zambia would soon be adding a behaviour change specialist to their staff, to work with 
millers to develop their business and marketing plans. Our baseline findings suggest that the 
AgResults pull mechanisms so far have relied at least partially on push elements. In Zambia 
this appears to be due to the large number of market constraints limiting the development of 
the market, and the understandable reluctance on the part of donors, implementers and pilot 
managers to allow unadulterated pull mechanisms to succeed or fail on their own.  
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 5. Evaluation next steps  

The evaluation team will continue to monitor pilot implementation and the evolving 
implementation context as part of our ongoing qualitative assessment. We will be particularly 
attuned to adjustments to the pilot design and implementation activities, tracking these and 
proactively considering how they might affect the pilot’s impact. We will also monitor the 
evolution of complementary VAM market interventions in Zambia—for example HP’s 
activities—as well as government involvement in the market for VAM, such as its anticipated 
distribution of VAM seed through the FISP program. We will consider potential implications 
of these activities not only for pilot impact, but also for our role as evaluators and the 
challenges or opportunities they offer for evaluating and attributing the pilot’s impact, and for 
expanding the AgResults learning agenda more generally. We will continue to explore 
resource options for contributing to the learning agenda through a peer-reviewed publication 
based on one or more elements of the AgResults Zambia Pilot Evaluation.  

Beginning in the spring of 2018 (barring unanticipated changes to pilot design that might 
necessitate a shift in the evaluation timeline) we will prepare for endline data collection and 
analysis. In light of our baseline findings and any future pilot developments, we will assess 
whether it is valuable and feasible to conduct additional data collection and analysis in the 
endline beyond that which we conducted in the baseline. In particular, we will consider 
conducting an ideal type analysis to better understand smallholder VAM adopter 
characteristics and how some smallholders are able to adopt VAM despite the multifaceted 
adoption and production constraints that they face, as identified in the baseline.  
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 Appendix A:  Demographic profiles of 
quantitative and qualitative samples 

 

In Exhibit A-1, we present demographic information for the 36 smallholder interview 
participants (we did not collect detailed demographic information from focus group 
participants or the 66 non-farm consumers). On average, the smallholder households had 
eight members, including 4.6 children. All of the households had inherited or privately owned 
agricultural land. Our mean household had 5.9 ha of agricultural land and grew 5.7 crop 
varieties in 2014/15. Approximately half of the smallholder participants were household 
heads, of which, eight female participants were single household heads. Among female 
heads (dual and single headed households), 80% reported having completed seventh to 
ninth grade, which is a higher level of educational attainment than is typical in rural parts of 
the sampled provinces22.  

Exhibit A-1.  Household and farm characteristics and respondent profiles of 
smallholder interview participants (N = 36) 

Household characteristic  

Household and farm composition Mean 

Number of People in Household 8.08 

Number of Children in Household 4.61 

Number of Adults in Household 3.47 

Number of School Age Children in Household 2.16 

Total agricultural land (ha) 5.9 

Number of crop varieties  5.7 

Respondent profiles Percentage 

Whose Household Has at Least One Child 97% 

Who are Female 58% 

Who are Household Heads 53% 

Who are Female Household Head 22% 

Highest Grade Female Head has Attained  

          Tenth grade or higher 9% 

          Seventh to ninth grade 80% 

          Sixth grade 0% 

          None, or first to fifth grade 11% 

Language of Interview  

          Nyanja 38.9% 

          Bemba 25% 

          English 0% 

          Tonga 36.1% 

          Lozi 0% 

 

 

                                                

22
  Of women, only 16% in rural Central Province, 11% in rural Eastern Province, and 19% in rural 

Southern Province have completed some secondary school (grade 8 to 12) (Central Statistical 
Office et al., 2015, pp. 27).  
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Quantitative sample 

Exhibit A-2 reports selected demographic characteristics of respondents to the urban 
consumer survey. The average household represented by respondents in our urban 
consumer baseline survey of 1013 respondents contains 4.56 members, of whom 1.79 are 
children and 2.78 are adults. Three-fourths of our respondents reported at least one child in 
their household, with 60% of children reported in household rosters being of school age. 

Exhibit A-2.  Household characteristics and respondent profiles of urban consumer 
survey sample (N = 1,013) 

Characteristic Mean Standard deviation 

Mean   

Number of People in Household 4.6 2.3 

Number of Children in Household 1.8 1.6 

Number of Adults in Household 2.8 1.5 

School Age Children 1.1 1.2 

Proportion of respondents   

Household Has at Least One Child 74.4%  

Female 50.3%  

Household Head 71.5%  

Female Household Head 41.4%  

Highest Grade Female Head has Attained   

          Tenth grade or higher 46.1%  

          Seventh to ninth grade 41.6%  

          Sixth grade 7.2%  

          None, or first to fifth grade 5.1%  

Language of Interview   

          Nyanja 61.1%  

          Bemba 18.1%  

          English 17.1%  

          Tonga 3.1%  

          Lozi 0.5%  

The urban consumer survey recorded respondents’ gender and asked whether or not they 
were the head of their household. Of the 71% of respondents who described themselves as 
the head of their household, 58% are men and 42% are women.  

Not surprisingly, income rose sharply with rising education levels. Interestingly, households 
reporting no adult female members also reported the highest average Progress out of 
Poverty Initiative (PPI) score—75.13 (see Appendix B). This means that 34.1% of the 
members of these households live on less than the equivalent of $2.50 a day. With a score 
of 74.01, 41.9% of households with the most educated women (10th grade or higher) are 
likely to live on less than $2.50 a day. These percentages increased with declining female 
educational attainment, to 67%, 81.1%, and 95.7%, respectively, for households reporting 
“7th to 9th grade,” “6th grade” and “under 5th grade” (including none). Respondents claiming 
to make above ZMK 2500 per month, the highest income bracket, have a 34.1% chance of 
operating on less than $2.50 a day, while those with the lowest reported income, under ZMK 
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500, have a 71.1% chance of operating on less than $2.50 a day. The PPI does not segment 
scorecards by urban and rural location23. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                

23  
Tests in other developing countries indicate that segmenting by area would not necessarily 
increase accuracy. It is possible, however, that a higher cost of living in urban areas would erode 
the purchasing power of a given kwacha (dollar) there relative to other parts of the country. See 
Progress Out of Poverty (2013), p. 16. 
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 Appendix B:  Poverty profiles of qualitative 
and quantitative samples 

 

Qualitative sample 

For our sample of 36 smallholders, the mean Progress out of Poverty Index (PPI) score was 
39, with scores ranging from 6 to 63 for the smallholder interview participant households. 
These scores are approximate due to missing data. Because they are drawn from a small, 
non-random sample, they are not statistically representative of a larger population.24 

Quantitative sample 

The urban consumer survey gathered data on respondents’ income two different ways. First, 
we asked respondents simply to self-report their household’s estimated monthly income as 
falling within one of six income brackets. Next, we posed a battery of questions that together 
compose the PPI score25 to calculate the likelihood that a specific household operates below 
a certain income threshold. Our surveyors collected information from respondents across the 
10 indicator variables for Zambia as an alternative way to quantify our sample’s poverty 
status, in addition to self-reported income.  

By both measures, our results suggest that our sample included a large proportion of lower-
income Zambians. Exhibit B-1 shows how mean PPI scores vary by gender of the 
respondent’s household head, educational attainment of female household heads, and other 
factors. Our sample’s mean PPI score of 67 suggests that our average respondent has a 
roughly 40% chance of coming from a household whose members subsist on less than 
USD 2.00 per day in constant 2005 U.S. dollars, adjusted for purchasing power parity.  

Exhibit B-1.  PPI score 

Characteristic Mean PPI score Standard deviation N 

Total 67.0 16.0 1,013 

Household Has at Least One Child   1,013 

          No 77.6 13.2 259 

          Yes 63.6 14.9 754 

Respondent is a Female Head of Household   724 

          No 70.2 14.8 424 

          Yes 64.2 17.2 300 

Highest Grade Female Head has Attained   1,013 

          No female head/spouse 75.1 13.7 152 

          Tenth grade or higher 74.0 11.4 397 

          Seventh to ninth grade 61.0 14.4 358 

          Sixth grade 53.5 14.9 62 

          None, or first to fifth grade 47.8 16.2 44 

                                                

24
  Due to missing data for some households, we calculated the PPI score for each household by 

taking the median score between calculated minimum and maximum possible scores.  

25
  The PPI is a composite measure that utilizes a short, country-specific series of wealth indicators, 

such as whether the household owns any cellular telephones and the main type of energy that the 
household uses for cooking. 
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Exhibit B-2 presents respondents’ self-reported monthly household income ranges in current 
ZMK, while Exhibit B-3 translates these results into estimates of average per capita 
household income per day in current USD. 

Exhibit B-2.  Self-reported household income 

Self-reported monthly household income Percent N 

ZMK 501 to 1000 ($64.39-128.79) 29.0% 294 

ZMK 1001 to 1500 ($128.66-192.80) 21.4% 217 

ZMK 1501 to 2000 ($192.93-257.07) 18.6% 188 

More than ZMK 2500 ($321.34) 11.1% 112 

Less than ZMK 500 (around $64.27) 10.0% 101 

ZMK 2001 to 2500 ($257.20-321.33) 10.0% 101 

Total  1,013 

 

Exhibit B-3.  Average daily income in USD per capita 
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 Appendix C:  Scored causal diagrams   

Exhibit C-1.  Combined scored causal diagram for food (VAM) 
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Exhibit C-2. Combined scored causal diagram for food (white maize 
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Exhibit C-3. Combined scored causal diagram for income (VAM) 
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Exhibit C-4. Combined scored causal diagram for income (white maize) 
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Exhibit C-5. Combined scored causal diagram for nutrition (VAM) 
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 Appendix D:  Frequency and duration 
of smallholder maize consumption  

 

Exhibit D-1. Duration of maize consumption 

Duration  

of maize consumption 

White maize only 
producers 

Vitamin A maize producers 

White maize N White maize N 
Vitamin A 

maize N 

Number of months consumed       

None 0% 0 0% 0 12% 3 

1-2 months 0% 0 0% 0 40% 10 

3-6 months 0% 0 16% 4 24% 6 

7-9 months 0% 0 20% 5 16% 4 

          10-12 months 100% 11 64% 16 8% 2 

Subtotal 100% 11 100% 25 100% 25 

Note: When comparing the duration of maize consumption across columns, it is important to keep in mind that at 
the time these baseline data were gathered, white maize was available year-round in Zambia. On the other hand, 
supplies of VAM, even among VAM producers, were not necessarily sufficient to meet a given household’s 
demand for the product over the course of an entire year. 

 

Exhibit D-2. Frequency of maize consumption 

 

 

Frequency  

of maize consumption 

 

White maize only 
producers 

Vitamin A maize producers 

White maize N White 
maize N Vitamin A 

maize N 

Frequency household eats weekly       

          Once 0% 0 0% 0 0% 0 

          2-4 times 0% 0 16% 4 12% 3 

          5-6 times 0% 0 4% 1 0% 0 

          Every day 100% 11 80% 20 76% 19 

          Never 0% 0 0% 0 12% 3 

Subtotal 100% 11 100% 25 100% 25 

Frequency household eats daily       

          Once 0% 0 4% 1 16% 4 

Twice 36.4% 4 36% 9 24% 6 

Between 2 and 3, depending on season 18.2% 2 16% 4 20% 5 

          3 times or more 45.4% 5 44% 11 28% 7 

          None 0% 0 0% 0 12% 3 

Subtotal 100% 11 100% 25 100% 25 
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 Appendix E:  Non-farm rural consumer interview 
guides  

 

Exhibit E-1. Retail site information 

A Question 
Fill in multiple choice 

option or narrative answer  
Codes 

1 Interview date (D) _ _ / (M) _ _ / 2015   

2 Interviewer name     

3 Province 
Add "other/specify" option (just 
in case) 

1…Western 

2…Copperbelt 

3…Southern 

4…Lusaka 

4 District     

5 Town/Village     

6 Retail interview site: Firm name     

7 Retail interview site: Firm location     

8 Retail interview site: Type of retail outlet   

1...Chain supermarket 

2...Independent supermarket 

3...Small shop/kiosk 

4...Market vendor 

5...Institutional 

6...Miller outlet 

7...Other (specify) 

9 GPS latitude/ longitude or GPS waypoint     

10 VAM intervention in area 

  1… HarvestPlus (push) 

  2… AgResults (pull) 

  3… No VAM exposure 

  4…HP/AgR (push/pull) 

11 Gave informed consent to participate    
0… No (end) 

1… Yes 
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Exhibit E-2. Non-farm rural consumer survey 

Consent script: Hello, my name is [...] and I work with Abt Associates. I would like to ask your participation in a 
brief survey that is aimed at studying food consumption patterns in Zambia. Your help in answering these 
questions is very much appreciated. Your responses will be kept COMPLETELY CONFIDENTIAL to the 
maximum extent allowable by law. If you choose to participate, you may refuse to answer certain questions, or 
you may stop participating at any time. Your responses will be summed together with those of roughly 1,000 
other consumers in Zambia and general averages from analysis will be reported. Your participation in this 
interview is COMPLETELY VOLUNTARY. You will not receive any reward for your participation. You indicate 
your voluntary consent by participating in this interview: may we begin? 

Non-farm Rural Consumer Survey 

B Question 

Fill in multiple 
choice option 
or narrative 

answer  

Codes 

  Interviewee screening questions (Respondent must answer "yes" to all to continue) 

1 
Are you the person in your household who is mostly responsible 
for food purchases and/or preparation? (Must answer yes to 
continue. If answer is no, skip to another customer) 

  

1…Yes      2…No 

2 
Do you regularly buy maize products for your family to eat? (Must 
answer yes to continue. If primarily grow maize for consumption 
then skip to another customer) 

  

3 

Do you mostly buy maize from commercial sources (e.g. market 
vendors or supermarket)? (Must answer yes to continue. If usually 
buy from informal sources such as friend or neighbor, skip to 
another customer) 

  

4 
Are you 18 years of age or older? (must answer yes to continue. If 
younger than 18 end questionnaire. 

  

  Interviewee identification     

5 Respondent ID     

6 Language interview is conducted in   

1… Bemba 

2… Nyanja 

3… Tonga 

4… English 

7 Interviewee gender 
  1… Female 

  2… Male 

8 What is your relation to the household head?    

1… Head 

2… Spouse 

4… Son/daughter 

5… Brother/sister 

6… Niece/nephew 

7… Other relative 

8… Other (specify) 

9 

How many members does your household have? (Include visitors 
who have lived in the household for six months or more, usual 
members who are away visiting, in hospital, at boarding school, 
university, etc.) 

    

10 What is the highest grade in school that you have completed?       

11 
What is the highest grade that your spouse has completed (or wife 
with highest level of education if multiple wives)? 
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Exhibit E-3. VAM awareness and perceptions 

VAM Awareness and perceptions 

C Question 

Fill in multiple 
choice option 
or narrative 
answer  

Codes 

1 
Have you ever heard of/Do you know about 
orange/vitamin A-maize or mealie meal?  

  0… No 

  1… Yes 

  2…Not sure/Don't know 

  If "no" or "not sure", complete Qs 2-3 then proceed to Q 12. If "yes" skip to Q 4. 

  VAM Interest     

2 

Briefly describe VAM (it is a naturally bred (not GMO) maize that is rich in Vitamin A and that consumers 
generally respond to favorably) 

Would you be interested in purchasing it for your family 
if it were available? 

  

0… No 

1… Yes 

2…Not sure/Don't know 

3 
Who in your family would you want to eat orange 
maize? 

  
 

 
VAM Consumption behavior 

  

4 
From what source did you first hear about this type of 
maize or mealie meal? 

  

1…Billboards or public 
signage 
2…Media report 
(newspaper, radio, 
internet) 
3…TV Commercial 
promotional 
campaign/advertisement 
4…Public education 
campaign 
5…Word of mouth 
6...Saw it in market                                                                                                                                                                                                                                                                                                                                           
7…other (specify)  

5 
Have you ever eaten orange/vitamin A-maize or 
mealie meal? 

  0… No 

  1… Yes 

  2…Not sure/Don't know 

6 In what year did you first eat orange Vitamin A maize?     

7 
Assuming it is available, does anyone in your 
household currently eat orange Vitamin A maize? 

  
 

8 
Who in your household typically eats orange Vitamin A 
maize? 

  

1… Female adults 

2… Male adults 

3… Female children 

4… Male children 

5… All household 
members 

6… Other (specify) 

9 
If there is a shortage of orange Vitamin A maize, who 
gets priority?  

    

10 
In what forms does your household eat orange Vitamin 
A maize? (probe e.g. green, porridge, nshima) 

    

11 
What do you like about VAM relative to white maize? 
(do not read list--record up to 3 responses as spoken.) 

  
1...Better tasting 

2…Healthier for family 
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3...More trustworthy 
source 

  

4...Better price 

5...Better promoted, 
attractive packaging, etc. 

  

6...Better availability/more 
convenient in terms of 
location, package size, etc. 

7...Better 
cooking/preparation 
qualities 

8...Other (specify) 

  VAD issues awareness 

12 
Have you heard of/do you know about Vitamin A 
deficiency? If "no" continue to next section. 

    

  

  
 
0… No 

13 
Do you think that Vitamin A deficiency is a problem in 
this area? 

    

  1… Yes 

    

14 
Do you have any concerns about anyone in your family 
being Vitamin-A deficient? 

  2…Not sure/Don't know 

    

    

15 
Do you feel that consumption of orange Vitamin-A 
maize can help to reduce your family's risk of Vitamin-A 
deficiency? 

  
 

  
 

  
 

 

 

Exhibit E-4. White and VAM mealie meal consumption 

White and VAM mealie meal consumption 

D Question 
White 
Maize 

VAM Code 

1 How often do you eat...mealie meal?     Frequency (e.g. 1, 2) 

2 Unit for frequency     

1…Daily 

7…Weekly 

30…Monthly 

3 What type of...mealie meal do you usually eat?     

1…Breakfast meal 
2…Roller meal 
3…Super roller meal 
4…Mugayiwa 
5…other (specify) 

4 
How frequently do you purchase…maize for your 
household? 

    Frequency (e.g. 1, 2) 

5 Unit for frequency     

1…Daily 

7…Weekly 

30…Monthly 

6 
What amount (kg) do you usually buy in a single 
purchase? 

  

Kg 
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7 Which brand of…mealie meal do you usually buy?     

0...Unbranded            
1…Mothers Pride-NMC 
2…Simba No 1 
3…Star Milling 
4…Superior 
5…Choma Milling 
6…Musanza 
7…Antelope 
8…Chimanga 
9…APG 
10…Pembe                                                                                                                                                                                                                                                                                                                                                                                                                                     
11...A1                                                                                                                                                                                                                                                                                                                                                                                                                                              
12...other (specify) 

8 
If buy pre-packaged mealie meal, what size bag do you 
usually buy? (kg) 

    Kg 

9 
Where do you normally buy the mealie meal that you 
consume? 

    

1…Chain supermarket 
2…Independent 
supermarket 
3…Small shop/kiosk 
4…Market vendor 
5…Miller outlet 
6…Hammer mill         
7…informal source (e.g. 
acquaintance)            
8...other (specify) 

10 
Have you ever purchased orange/vitamin A- mealie 
meal? 

    
1…yes  
2…no 

11 
Would you be willing to pay more, less, or the same for 
orange/vitamin A-mealie meal than traditional mealie 
meal? 

    
1…more 
2…less                              
3…same 

12 How much more or less would you pay per kg?     
ZMK      Use (-) to 
indicate more and (+) to 
indicate less 

 

 

Exhibit E-5. Progress out of poverty index 

  Progress Out of Poverty Index 

E Question 
Fill in multiple 

choice option or 
narrative answer  

Codes 

1 
What is your household's approximate 
monthly income? 

  

1…Less than ZMK 500 

2…ZMK 501 to 1000 

3…ZMK 1001 to 1500 

4…ZMK 1501 to 2000 

5…ZMK 2001 to 2500 

6…More than ZMK 2500  

(Tell the respondent) "Now, I would like to ask you some questions about your housing conditions. By housing, I 
mean all the rooms and all the separate buildings in which you or your household members live" 

2 
a. What material is the floor of the main 
dwelling predominantly made of? 

  

1… Cement 

2… Tiles 

3… Wood  

4… Earth 

5… Other (specify) 

3 b. What material is the roof of the main   1… Grass/straw/thatch 
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dwelling predominantly made of? 
2…Iron sheets, or other non-asbestos 
tiles 

3…Concrete, asbestos sheets, or 
asbestos tiles 

4… Other (specify) 

4 
e. What is your household's main 
source of lighting? 

  

1… Paraffin or kerosene lantern 

2… Candle 

3… Electricity 

4… Firewood 

5… Solar 

6… Gas 

7… Other (specify) 

5 
f. What is your household's main source 
of cooking fuel? 

  

1… Firewood 

2… Coal 

3… Kerosene/paraffin 

4… Crop/livestock residues 

5… Electricity 

6… Gas/LPG 

7… Charcoal 

8… Solar 

9… Other 

(Tell the respondent) "Next, I would like to ask you about a few items that members of your household may own." 

6 

g. Does your household own any 
(functioning) televisions, DVDs/VCRs or 
home theatres, or satellite 
dish/decoders (free to air, or DSTV) or 
other pay-TV arrangements? 

  

1…No TVs (regardless of others)                                                                                                                                                                                                                                                                                                                                     

2…TV, but nothing else          

3…TV, and something else (DVD, dish, 
etc.) 

7 
h. Does your household own any 
(functioning) cellular phones? 

  
1… Yes 

2… No 

8 
i. Does your household own a 
(functioning) non-electric or electric 
iron? 

  
1… Yes 

2… No 

9 
j. How many (functioning) beds and 
mattresses does your household own? 

  

1…None 

2…One or more beds, but no mattresses 

3…One mattress (regardless of beds) 

4…Two or more mattresses (regardless 
of beds) 

 


